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The subject of the present volume is one to which I 
have devoted much attention, and which I have had 
large opportunities of studying during the last five- 
and-twenty years ; and I hope that my labours may 
go some way towards dispersing the obscurity which 
at present hangs over this department of medical 
science. I shall be especially gratified if my descrip- 
tion of the protean forms which Tabes Spinalis or 
Locomotor Ataxy is found to assume in practice will 
in future lead to a readier recognition and a more 
successful treatment of that terrible malady. No one 
can be more fully aware than I am of the gaps which 
are still left in our knowledge of several of the spinal 
affections treated of in this volume ; and I have been 
particularly careful to indicate these in the course of 
my disquisitions, in the hope of giving an incentive 
to further work in a direction where it is most 
needed. 



48, Harley Street, Cavendish Square, W. 

Septemher^ 1884. 
h 
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SCLEROSIS OF THE SPINAL CORD. 



CHAPTER I. 



INTRODUCTION. 



Thebb is no pathological term which is now-a-days so freely 
and somewhat loosely used in speaking and writing about 
e diseases of the nerrous system as the word Bcleroais. 
tWe hear and read not only of primary and eecondary 
rBclerosiB, hnt also of posterior and lateral sclerosis, of 
descending and ascending, and of insular, disseminated 
and amyotrophic sclerosis. Prom having been at first 
simply used for designating certain morbid appearances 
found post-mortem in various portions of the nervous 
system, tiie term has gradually come to be employed for 
the nomenclature of diseases, tabes dorsalis or locomotor 
■ ataxy being now frequently called posterior sclerosis, 
spastic paralysis being termed lateral sclerosis. In 
practice, any obscure aud chronic case of nervous 
is now often spoken of as "a case of sclerosis," 
Vhich is supposed to explain everything, and it cannot 
e denied that there is a good deal of confusion in the pro- 
fessional mind about what sclerosis really means and 
jomprehends ; while the subject is so important that clear 
lotions concerning it are highly desirable. Much that 
. recently been added to this department of 
^thology, and has, as usual, led to considerable improve- 
uit in diagnosis and treatment. 



Althougli tlie terra scleTosia (from axXiipic, hard), or 
induration, is therefore now applied to a great variety of 
diseases of the spinal cord, it should be understood that 
we do not invariably AdJ a yery pronounced hardening of 
the structures which are affected in such cases. In some 
few instunees, indeed, and notably so where the disease 
is comparatively fresh, the parts may actually appear to 
he softened ; but where the morbid process has been going 
on for a considerable time, as is, indeed, moat frequently , 
the case, the diseased tissues are decidedly tougher and I 
harder than the normal ones, and may therefore be properly J 
called sclerosed. 

By sclerosis of the spinal cord I understand, then, a»| 
irritant morbid process, standing intermediate between infiams 
Hon and simple atrophy, which invades certain well-defined a 
evolutionally, anatomically, and phygiohgicalbj distinct a 
or systems of that organ ; and which leads in course of time foM 
disintegration and wasting of the nerve-lubes, very generallffM 
to partial or complete destruction of the axis-cylinder, and.f 
to overgromth of connective tissue. The best known of J 
these afieotions is one with which we have long beea T 
familiar as tabes dorsalis, more recent synonyms being prO' 
gresaive locomotor ataxy (Duchenne), progressive locomotor 
asynergy (Trousseau), sclerosis of the postenor columns (Erb), 
a,nd posteiior leuco-mi/elitie (Vulpian). The name locomotor 
ataxy does not appear to have been happily chosen, as the 
ataxy of gait, which constitutes the most prominent symp- 
tom of the fully- developed malady, is in many cases absent 
for years after the outbreak of the disease; the same applies 
to Trousseau's " asynergy " ; while the other terms just men- 
tioned only refer to the pathological anatomy of the com- 
plaint. The old term "tabes" therefore appears to be the 
best, and is now again gradually replacing the more recent 
appellations which had for some time past reigned supreme 
in the text-books and medical journals. 

An apparently analogous affection of the lateral columns 



IBTaODIIGTIOy. 3 

I of the coril bna only recently been ititroduceil into our 
jBystenj of nosology by Erb, who has called it spaalic spinal 
mparalysia ; while Charcot, who had investigated this subject 
^bout the aame time independently, termed the disease 




TranavSTBe aeclian of the tpinal card of tlie adiilt : af, i 
fisBuie ; ^/, poaterior Gsanre; c, apioal canal ; cc, interior columns; 
It, lateral columns ; pc, poBlerioi columns ; ah, aclerior borne ; pA, pa«- 
terioc horns ; ^i, gelatinous substance ; cc, Clark's columns ; gc. Gull's 
Doluians ; 6c, Burdich'a calumns ; i, antfiior commiBaure ; gi/, gauglion 
oells of the anterior horna ; jip, tiloodveaseU of the pia mater ; ar, 
anterior roots ; pr, posterior roots. 

tabes dorsalis. Synonymous terms are primary 
sderosiB (Berger),and Eclerosis of the pyramidal stranda 
I (Dreschfeld). Leyden, however, denies the existence of 
I this affection as a separate disease ; nnd ns only alight 
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evidence for it has as yet. been furnished by morbid i 
anatomy, the term "spastic paralysis " appears preferable, 
8S it does uot commit ua to any definite theory about the 
nature of the malady. 

No doubt exists about the occurrence of a combined 
affection of the white lateral columns and the grey anterior > 
cornua, which waa firat distinguished by Charcot, and 
termed by him amyotrophic lateral sclerosis, the chief ' 
aymptoms being motor pareais and rigidity, followed 
by atrophy of the muscular fibre. Another primary 
affection of thia kind is multiple, insular, or i 
nated sclerosis, which is also called sclerosis in patches^ \ 
and which may aSect not only tJie different portiona of the J 
cord, more especially its antero-lateral columns, but alaO'J 
the medulla oblongata, pons varolii, the central white aub>l 
stance of the cerebellum, and the medullary substance of tl 
cerebral hemispheres. In tliis disease the morbid procea&-V 
is, aa a rule, not so severe as in tabes ; for while in theT 
latter the nerve-fibre eventually perishes altogether, that J 
important portion of it which is known as the axis-> 
cylinder appears often to be spared in insular scleroeis. ] 
There are further anatomical differences between this | 
and other forms of sclerosis, which will be fully described 
hereafter. 

All forms of primary sclerosis are symmetrical, and only I 
exceptionally confined to one half of the organ. 

Secondary solerosis, on the other hand, is mostly u 
lateral, and is the result of some other primary disease, such 
as htemorrhage into the brain, softening of the cerebral sub- 
stance from eraboUsm or thrombosis of blood-vessels, or 
of hfiemorrhage into the substance of the cord, and acute 
myelitis, Pott's disease of the vertebrfe witb compression 
of the cord, etc. When it occurs after destructive lesions of 
the motor area of the brain, it affects only that portion of 
the cord which corresponds physiologically to the dis- 
eased hemisphere, that is, the crossed pyramidal column, 
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3 Tiirck's aDtcrior or the direct pyramidal colnmii. In 
theae latter gtrauds the disease occurs in a, descending 
direction, while where secondary sclerosis affects the 
poatero-interBal or GoU'a columns, it takes place in an 
ascending direction. 

Clinical ohservatioa as well aa morbid antttomy seem to 

point to the conclnaion that all these different diseases are 

. yery closely allied to each other in character and appear- 

I ftnces, and differ mo e p f I 1 d' g t 1 V t' 

I It is a fact, whi h t d m 1 jy k w 

r ledge advances, tha fib wl h 1 t f 

common are liable t b m I 

ingly different lev 1 f tl 

, immediate neighbot 1 d wh h 

spared. Moreo i hb 

ftpymmetrically in th It 

e of the morh d h g b 

lioth sides of the c d Th d ff 

fhnction are natnrally 1 t d 

■lud possibly also h m 1 

Indeed, the d 

f different areas or j t ms h f wh h Ith h my 

IB histologic ally id al w th th tf 11 w p 1 

e of evolution in the f ostus, has different connections with 

jnorB peripheral and more central parts, may possibly be 

Shemically quite distinct from its surroundings, and lastly 

joeseBses peculiar pathological predispositions or proclivities 

frhicli are not shared by contiguous parts, however closely 

jonueeted with them in anatomical position, and however 

[similar in histological elements. 

An apt illustration of these peculiarities is afforded by 

;he manner in which different poisons act on the different 

■^ortiona of the cord. Bread contaminated with ergot of 

Till, when habitually taken for some time, cause well- 

Ijnarked disease of the posterior columns; while bread 

■ containing an admixture of tlie lallij/rus cioera, which is eaten 
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6 SCLEROSIS OF THE SPIMAI. COSD. 

hy the lower elasseB in certain parts of India, Algeria and 
Italj, will lead to equally striking symptoma ol disease of 
the lateral columns. Strychnia has a special influence in 
exalting the excitability of the grey centre of the cord, 
and bromide of potassium diminishes it. Finally, lead will, 
when absorbed for some time cou seen lively, cause gradunl 
disiDtegration of the large ganglionic cells of the grey 
anterior cornna, and thus lend to a peculiar form of mus- 
cular atrophy. 

lu order, therefore, to render the more minute pathology 
of the diseases ;mder consideration thoroughly intelligible, 
it will be necessary for me to enter first into some explana- 
tion of the manner in which the highly complex structure 
of llie spinal cord is huilt up and arranged. Histology and 
experimental physiology have done very little for the eluci- 
dation of this subject, while the study of evolution on the 
one hand, and of the finer pathological anatomy of the 
degenerations to which the organ is liable on the other hand, 
have been of the greatest service for unravelling the inti- 
mate structure and arrangement of the organ. Either of 
these methods of inquiry may be used for controlling the 
results given by the oilier, thus aHording a greater degree 
of reliability than each one singly could do. 

With regard to evolution, Flechsig^ has shown that the 
central nerve-fibre is at first laid down as a naked a: 
cyhnder, and that this latter ia ouly much later furnished 
with a sheath of myeline. Tbe latter is therefore a second- 
ary formation, and is, in the several portions of the cord, 
developed at totally different periods of fcctal life, just a 
well as the axis-cyliuder itself. This mode of evolutioi 
follows a definite law with regard to time ; and it may thus 
he understood why tracts of fibres which are, anatomically 
speaking, at a considerable distance from each other, are, 

■ " Die Leitungsbalinea im Gebirn uad Euclmimark de* Memohetii." 

Leipzig, 1876. 
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I in fact, far more closely related tban otbera which may be 
Lmiicb neurer ueighboare. 

The succession in which the evolution of tbe different 
[portions of tbe coril takes place, is as follows : — 

1st. The fundamental strands of the anterior columns ; 

2nd. The post ero -external or Bnrdacb'e columns ; 

3rd. The anterior mixed zone of Ibe lateral columns ; 

4tb, The lateral terminal layer of grey matter ; 

5th. The postero-mternal or Goll's columns ; 

6th, The direct cerebellar columns ; and, finally, 

7th. The crossed pyrauudal strands. 




Section of tbe spinal cord from the region of the Sth cervical nerve 
from afiEtua 1!2 oentim&trea long (iifteT Flechdg). P, Tilrck'a antariof 
pjTunidal column : ^ C, fundamental tracts of the [interior columiu ; 
ALC, anterior mixed lateral columQ ; pc, proceuua reticularai ; CF, 
CTOSMd pyramidal columns ; £, Burdach's cotiimDE; (?, Gall's colimmB. 

Of these seven different strands of the cord, those num- 
1, 2, and 3, viz., the fundamental strands of the 
tnterior columns, Burdach's columns, and the anterior zone 
f the lateral columns, become developed at the earliest 
jeriod of fcetal life. The naked ax is -cylinders are laid 
lown at the end of tbe fourth week, and tbeir myeline 
Elheaths appear to be fully formed about the end of tbe fifth 
f month, ao that about four months are required for their 
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completion. These three stranda hace another feature iu 
commoa, viz., that their transverse section differs at different 
levels of the cord, being greatest in the cervical en- 
largement. The size of the transverse section is propor- 
tionate . to the nnmber of nerve-fibres which enter the 
Btrands. From this it is concluded that a large portion of i 
the longitudinal fibres contained within these strands do ! 
not remain in the white matter of the cord, but leave it, | 
after a longer or shorter course within the same, in order i 
to proceed into the grey matter of the organ, where they 
terminate. They therefore connect, on the one hand, 
the grey matter of the cord with peripheral terminul 
organs, and on the otber hand, different levels of the cord i 
with each other. 

Burdach'a or (Ae poskro- external columns {B, Fig. 2) are 
of chief interest for us here, as they appear to be principally 
selected by the morbid process iu tabes. These columns 
the bandelettea externea, or rubans externea, or zonea , 
radiculaires postcrieures (posterior root-zones) of the French 
anatomists. The term "Burdach's columns," however, is 
the most convenient and the most generally accepted. 

The transverse section of these columns shows great 
variations. In the cervical enlargement they are more 
than twice the size of what they are iu the middle dorsal 
portion, and in the lumbar enlargement only two-thirds of 
it. Their upper portion terminates iu the nuclei of the 
funiculi euneati of the medulla oblongata. They are the 
direct continuations of the posterior root-fibres, aud therefore 
establish a direct and immediate connection of the cord 
with peripheral parts, and thereby with external influences. 
They are short conducting paths, inasmuch as the posterior 
root-fibrea, which enter into them throughout their course, 
traverse them in a horizontal direction, or bend upwards 
or downwards to assume a longitudinal direction. When, 
therefore, at a given level of the cord numerous root-fibrea 
enter, the calibre of tlie columns must be greater than where 
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the root fibres are few. On the median side of the posterior 
horns aumerouH fibres proceed from Burdach's eolnmnB 
into the grey matter of the cord, in a direction portly 
towards the posterior commissure, partly towards the pos- 
terior cornua, and partly towards Clarke's columns. 

These parts contain fibres which connect different levels 
of tlie grey matter with each other, and others which pro- 
ceed into the medulla oblongata. Most of them appear to 
terminate in the ganglionic cells of the format' eticulari 
of the bulb, while another part communicat w th the 
nuclei of the caudate columns and the corpora 1 a 

The French school of anatomists, as repre ent d h fly 
by Charcot, Vulpian, and Pierret, have long ta ght that n 
tabes the morbid process begins in Burdach's lun n and 
that the internal portions of the posterior coli mn nly 

affected much later on, when the disease spr d t b 
parts. This proposition has for some tim pa t b 
generally accepted; but more recent reaearcbe 1 y G m n 
anatomists, more especially by Strilmpell, of L p h 
shown that such is not by any means invariably th a 
hut that, at least in a certain number of in an the 
most internal portion of Goll's colnmus become 1 ed 
in the very commencement of the disease. 

No definite law has as yet been formulated w th ega d 
to No. 4, the lateral terminal layer of the grey n att 

The postero-internal, or posterior median G li 

columns (G, Figs. 1 and 2), are laid down at tiie end of the 
second month, and the formation of their myeline sheaths 
appears to be finished at the end of the sixth month, giving 
again a period of four months for the entire process. These 
strands may only be clearly traced separately in the cervical 
and upper dorsal portions of the cord, and cannot be easily 
followed lower down. Their transverse section increases 
in diameter in a direction from below upwards, and they 
do not give fibres to the grey matter of the cord, hut 
receive them from it; indeed their origin is in the grey 
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matter of tlie cord. These fibres proceed from the intemrf 
aspect of tlie poRterior cornua, and more eapeoially from ' 
Clarke's columtia and their imme(!iate neighbourhood, and 
the posterior commissure. Although Goll'a columns are 
only well seen separate in the cervical cord, there can be 
littlo doubt that they course all the way from the medulla 
oblongata to the lumbar enlargement, where their size is 
smaUest. They terminate upwards in the nuclei of ths 
funiculi graciles, and have to be looked upon as a special i 
system of fibres on account of the quality and calibre of ] 
the nerve-tubes composing them, of their origin in the grey 
matter, and their relation to certain nuclei in the medulla 
oblongata. While Burdach's columns are abort conducting 
paths, Goll's columns must be considered long conduct- 
ing paths, intended to connect certain extra- medallary 
centres in the brain and cerebellum with physiologically 
identical fibre-systems at different levels of the cord. 

The next system of fibres is called the direct cerebella 
strands ( Ce, Figs. 1 and 2). Tbey are laid down at t 
Commencement of the third month, while fully formed 
myeline- sheaths are first observed at the beginning of tha ^ 
seventh month, maktog again a period of four mouths ] 
taken up for their completion. They contain fibraB 1 
establishing a coanexion between the grey matter of th.8 J 
cord — probably more particularly Clarke's vesicular columnft 1 
— and cerebellar centres. The fibres of these strands are'! 
shown to constitute a special system by the following: I 
points: — They spread equally in the grey matter of the I 
cord, behave equally within the lateral columns, and haTe I 
an equal course in the medulla oblongata. At the time of ' 
birth these strands may be seeu sharply defined 
cervical cord, and are quite apart from the other portions I 
of the lateral columns. They show a continuous ii 
in their transverse section, in a direction from below j 
upwards, and may be traced as compact strands to tba,] 
upper portion of the lumbiir enlargement only. 



' The last system of fibres which we have to consider 

' (7) is that known as the crossed piframidal strands. 

( CP, FigH. 1 and 2.) These are the latest of all formations. 



I 







Section of tbe »pinal lOrd from the middla portion ol the 
enlargemeatof nfcctue, 35 centini circa long (after Flecbeig). P, antarior 
P37amidal Btraod ; AR, anterior roots ; Ce, dire<!t cerebellar coltitana ; 
CP, crossed pyramidal etranda ; B, Burdach'a columiu ; 0, Goll'l 
columna. Magnified G*4 lin. 

They are first laid down about the middle of the fifth 
month, and the formation of their my eline- sheaths ie on]y 
finished about the cod of the ninth month, so that again a 
period of four months is seen to elapse between their 
beginning and their evenOial completion. These strands 
contain exchisively fibrefi which are in connection with the 
cerebral hemispheres, through the pyramids of the medulla 
oblongata and the higher motor tracts; and they coromuni- 
cate with certain accumulations of grey matter in the 
brain, more especially the lenticular uucleuB and the 
central couTolutions of the cortex. 

In other words, they contain all the fibres which forro a 
direct connection between the grey matter of the cord, the 
central gangha, and the motor portion of the cortex of the 
brain. They therefore constitute likewise a special system 
of fibres, having its own definite pecnliaritiea and termina- 
tions. They have this feature in common with the direct 
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cerebellar strands, that tliere ia a steady inoreaee ii 
diameter of their transverBB section in a direction froi 
below upwards. They are sitnated in the posterior half 
the lateral column?, and may be traced down as far as th< 
lower end of the lumbar enlargement, or to the third 
fourth sacral nerve. They diminish in transverse 8ecti( 
from above downwards, owing to their fibres BuccesaiTel] 
entering the grey centre of the cord in that portion of it 
which connects the anterior and posterior comua. They 
show immense individual variations in extent, inasmuch 
aa the fibres which proceed from the motor region of the 
brain into the cord have the choice to course either 
same anterior, or the opposite lateral, column, hefon 
proceed into the central grey matter. 

From the foregoing description it appears that the dif- 
ferent conducting paths in the tpinal cord are laid dovm and 
developed in an absolutely eyetematic manner, and that at the 
same period of intra-ut«rine existence only one or several 
allied systems are formed. Those which are moat im- 
portant for the life of the fretus and which are reflectory by 
nature, are early developed, their faculty of incessant 
function being an indispensable condition for viability 
altogether. On the other hand, those tracts which place 
the spinal cord under the influence of the paychomotor 
centres, or the will, become evolved at a later period. 
These latter are more abundantly developed in man than 
in the lower animals, and are not formed at all in con- 
genital absence of the brain, er in destructive disease oCl 
the motor area of the same. 

As far as size is concerned, the anterior columns harSi 
been found to contain on the average IS per cent., tha'. 
lateral columns 46'6, and the posterior columns 35'i peri 
cent, of the white matter of the cord. 

Anomalies of anatomical growth have probably a coo" 
siderahle influence on the evolution of diseases which 
occur later in life. They may possibly be found eventually 
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to be the chief material base of what is now cdlled the neurotic 
constitution. Congenital fissures or cavities may be the 
starting-point of certain diseases, causing tendency to the 
formation of glioma, glio-sarcoma, or chronic interstitial 
or parenchymatous degeneration. Singular irregularities 
in the distribution of the white and grey matter are not 
rarely met with in persons who have died of diseases of 
the nervous system. Schultze has found such anomalies 
in cases of spastic paralysis and general paralysis of the 
insane. Kahler and Pick discovered, in a person who had 
died of tabes, abnormal smallness and irregular shape of the 
central grey matter, and extreme smallness of the posterior 
columns, which was not exclusively owing to degeneration. 
As there are born statesmen, artists, and criminals, so there 
are no doubt some bom to be sclerosed, and these are in 
general the descendants of the syphilitic, the gouty, and the 
alcoholised. The gradual formation of the myeline sheaths 
of the central nerve-fibre, which has been shown to follow 
a definite law throughout embryonic life, may in some cases 
be carried out in a deficient manner, and this may later on 
lead to disease of the imperfectly formed or not fully pro- 
tected parts. Where undue claims are made upon a small or 
badly formed medulla oblongata or spinal cord, where con- 
nective tissue predominates over nerve-cells or fibres, there 
must be greater tendency to the development of asthma, 
diabetes, tabes, or paralysis, than there will be in cases 
where the essential constituents of these organs have been 
more abundantly and perfectly developed* 
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CHAPTER 11. 

MORBID ANATOMY OF TABES SPINALIS. 

The past-mortmu appearances in tabea have bees studied 
by a very large number of observers, and the main facta.l 
connected with them appear now to bo tolerably well a3> 
certained, although opinions still differ widely with regard.'! 
to their interpretation, 

1. With regard to the gpinal membranes, it is found that 
the dura mater ia habitually normal, while the arachnoid 
may be opaque, and tlie pia mator is frequently congeated 
and thickened at the level of the posterior columns. The 
spinal fluid is increased, and sometimes to a considerable 
extent. The trabecule which traverse the sub-arachnoid 
space may be thickened and more abundant than in the 
normal condition. The thickening of the membrane and 
the hyporsRmia of the vessels of the pia mater become 
gradually less towards the region of the lateral columns, 
and are in the majority of cases more pronounced in the 
dorso-lumbar than in the cervical region of the cord. 
Posterior npinal lej)to-ineningitii has, therefore, to he looked 
upon as an habitual concomitant of tabes, more especially 
where the disease is seen in an advanced stage. 

2. The most constant, most decided, and earliest change, 
however, is found in the 2">sterif.ir columns of the cord, 
which show a definite lesion recoguizabie by the micro- 
scope at a time when the clinical symptoms have only 
commenced to manifest themselves, anil when the parts 
appear perfectly tLormal to the naked eye. Where tabes 
has lasted for years, as ia usually the case, the unassisted 
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eye re cognise a the appearance a of grey induration, or 
Hcleroaia in the posterior columns ; tliat is, these parts 
appear flattened and reduced in their transTerae diameter, 
while their colour lias changed from white to grey. In some 
cases the discoloration is more pinkish, reddish, or yellowish. 
This alteration is generally more marked in the lower and 
middle portions of the cord, and diminishes gradually in 
the direction towards the medulla oblougata, on the 
one hand, and the cnnda equina on the other hand. 
The tissue of the posterior eoluniDs is firmer and tougher 
than in health, and really sclerosed; but in exceptional 
cases the consistency is normal, or may appear even softer 
than usual. These differences are owing to the variations 
in the overgrowth of connective issiie, which is in the 
majority of cases very marked, but in some less per- 
ceptible. As a rule, the degeneration does not spread 
beyond the medulla oblongata, but occaaionaliy a certain 
amount of corresponding change has been seen in the 
BUperBcial layers of the pons varolii and the corpora qua- 
drigeminii. 

The real nature of the morbid alteration which has taken 
place is only revealed after hardening and staining the cord 
in various fluids and by microscopic examination of flne 
sectioDB. Gerlach and Lockhart Clarke were the first to 
introduce the process of hardening the organ by chrome, 
and used for this purpose a 025 per cent, solution of 
cryHtalUzed chromic acid. It was, however, soon dis- 
covered that this does not harden the parts so thoroughly 
and uniformly as the chrome-salts. One of the most 
useful preparations of the latter kind is Miiller's fluid, 
which consists of one part of sodium siilphate and two 
and a half parts of potassium bichromate in a hundred 
parts of water. By immersion into this fluid, the cord is 
not only hardened, and therefore better suited for section, 
but the diseased parts are rendered more clearly perceptible 
I by remaining light coloured, while the healtliy parts absorb 
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the chrome-Bait readily, and therefore nssumo a darker 
colour. Another excellent agent for hardening nnd staining 
the cord is a, one per cent, soliitiou of osmlc acid, as recom- 
mended by Exner, of Vienna. In France this method is 
generally described as Ranvier's. Oamic acid has the 
peculiarity of deeply staining the myeline sheath of the 
central nerve-fibre, which appears blackened, hut has no 
efiect on the axis -cylinder. It is therefore well supple- 
mented by a solution of aniline blue-black, in the proportion 
of one to four hundred parts of water, which haa been 
introduced by Sevan Lewis. This latter fluid bas just 
the opposite effect, since it leaves the medullary sheath 
unaltered, but imparts u deep blaekiah stain to the axis- 
cylinder, Charcot and Tulpian empfoy chiefly an ammo- 
niacal solution of carmine, which stains the grey matter 
more deeply than the white, and in the white matter only 
the connective tissue, and not the nerve-tubes. A pink 
coloration of the white columns of the cord therefore shows, 
even to the naked eye, the presence of sclerosis, the tint 
being deeper in proportion to the intensity of the degenera- 
tive changes. Other useful staining fluids are Baarier's 
solution of picro-carmine, and the compound dyes of piero- 
aniline, htematoxyline with aniline, picro-carmine with 
iodine green, nigrosine, fuchsine, and eocine. 

However valuable these several methods of hardening 
and staining the cord are, we must yet not lose sight of the 
fact that they involve a great expenditure of time, are often 
unsatisfactory in the hands of less practised observers, and 
modify the structure of the parts considerably by corruga- 
tion. In order to avoid these drawbacks, histologists have 
for some time past resorted to freezing the fresh structures, 
thereby avoidiug any chemical alteration. For some years 
the ice-and-saU freezing microtome, as perfected byEnther- 
ford and Williams, was the one principally employed ; but 
this process is objectionable, inasmuch as the degree of 
freezing cannot be weU regulated. Excessive refrigeration 
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puses the crystals of ice wliicli are formed to break up 
the delicate nervous tissue, and therefore spoils it some- 
wLat for examination. The ether-freezing microtome, as 
introduced by Bevau Lewis,^ therefore constitutes a, real 
progress. In the construction of tliis instrument, Richard- 
son's spray-producer has been ingeniously utilised, with 
the result that the freezing can be checked at any stage, 
and rene wedwhen required, Tlie structures, therefore, do 
not assume that hard icy consistence which blunts or turns 
the edge of the ijlade, but may ba made to acquire just 
such a degree of density as is best suitable for section- 
cutting. 

Another process, which is chiefly suitable for examining 
the ganglionic cells of the grey matter of the cord in the 
fresh state, is that known as dissociation, which was first 
systematically practised by Gerlach, and afterwards per- 
fected by Bevan Lewis. In the latter method, sections 
are placed in Miiller's fluid for a few minutes, and then, 
gradually compressed by a mounted needle between cover- 
glass and slide, when the large ganglionic cells will easily 
come in view. 

With all these different methods of microscopic examina- 
tion at our disposal, however, it must be confessed that, 
although we may, and niidoubtedly do, gain a thorough 
insight into the localisation of the morbid processes, the 
more minute alterations of the nervous matter which take 
place in disease still escape inquiry to some extent, as the 
very means used for examining the structures produce a 
mechanical or chemical alteration of the diseased parts, and 
thus add an artificial element which it has hitherto been 
impoasibla to eliminate. 

In advanced stages of tabes, the microscopic examination 
Kof the parts shows that the medullary sheath as well as the 
a-cylinder of the nerve-tubes constituting the posterior 

" The Human Brain," p. 92. London, 18SS. 
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columns Lave disappeared. Their place is taken liy a, 
loose areolar tissue, the meshes of which coolain fluid 
during life, and, after ^taiaing, the different substances 
used for that purpose. A few healthy nerve-fibres are 
generally found lying scattered about in this tissue, while 
others may be seen in various stages of degeneration. 
They appear granular, varicose, and narrower than in 
health. Various degrees of hyperplasia and fibrillary 
metamorphosis of the connective tissue which cements 
the central nerve-fibre a are almost inva/iably present. 
Only few cells and nuclei are found in the overgrown 
neuroglia, which is accounted for hy the slow progress of 
the morbid alteration, the cells thus growing old and 
becoming gradually transformed into a firm fibrillary 
tissue ; but numerous amyloid bodies are interspersed in 

The arterioles of the poaterior columns are likewise 
found to have undergone a marked change. The adven- 
titia is thickened and studded with oil-globules and granulur 
pigmentary corpuscles. These latter formations aje also 
seen in the lymphatic spaces between the external and 
middle tunic, and even in the tiniest capillaries, whose 
coats are reduced to endothelium. The arterioles appear 
as whitish lines on the grey groundwork of the wasted 
columna, proceeding in a longitudinal direction. Innu- 
merable amyloid bodies are met with along the course of 
the arterioles ; and these are chiefly aeon where the 
degeneratioQ is not very far advanced, while they are 
less abundant after the nervous matter Las been entirely 



What region of the posterior colttmns is first affected? 
In general the change appears to commence, and is cer- 
tainly most marked, in the lower dorsal and upper lumbar 
portioE of the cord, while the lower lumbar and cervical | 
portions are less affected. Yet, even in recent c, 
<!Ord appears to be generally affectod in its entire extent, >j 
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from the medulla oblongata downwards. In cases of long 
standing the entire transverse section of the posterior 
columns, including both Goll's and Burdach's columns, 
is sclerosed, while in the earlier stages of the disease the 
process is more strictly localised in certain areas. 




Fig. 4. 

Section of cord in which Burdach's columns {B) are sclerosed 
and 6oll*s columns {G) healthy. 

Pierret, who was the first to examine this point more 
minutely, concluded from his observations that the disease 
commenced with two symmetrical islands of degeneration 
in Burdach's columns, while Goll's columns only became 
affected at a subsequent stage of the malady with a kind 
of secondary degeneration. This view was endorsed by 
Charcot and Vulpian, and was for some time unreservedly 




Section of cord in which Burdach's columns {B) and the external 
portion of Goll's columns, {G) are sclerosed. 

accepted by the profession ; but more recently Striimpell,^ 
of Leipzig, has again carefully examined this point, and 

» ** Archiv fiir Psychiatrie,*' p. 749. Berlin, 1883. 
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has arrived at some novel results of importai 
Pierret'a coiiclusiona have beea considerably modified. 




Vw. G. 
Stihemalio diagram of the ditferent iireaa of degeneration 
poBteiior columns, after Strilmpell. I. Bmull portion of diaeaaec 
at each side of the posterior eommiasure. 2. The bulk of GoU'a columns 
oocLverging anterjorlj' in wedge-ehapod fashion. 3. Antero-laleral an» 
of Burdach's coiumns, vith point directed hacliwaids. 4, ymall rousd 
field at the anterior broad extremity of the lateral anterior art 
sharply separated from the apei of Goll's columns. 5, Poatero-B][tBmd.'J 
field, vith point direi^ted fornurde. S. Smsll hand of tissue al 
side of posterior roots. 

AecorUing to Strurapell, appearances differ in the early« 
stages of tabes in the different portions of the cord. ImM 
its dorsal portion, two small antero-lateral' areas (Fig, 6, T 
No. 3) are first affectod, and this is the part from wher» J 
fibres proceed to the posterior cornua ; bnt almost at the 1 
same time a similar degeneration appears in a small median J 
zone along the posterior fissure {Fig. 6, No. 1) at thai 
innermost portion of Goll's colnmna. Further on in thej 
course of the disease the bulk of Golfs columns (Fig. 6,M 
No. 2) begin to suffer, and their posterior portions moi 
than their anterior ones. The postero-external field c 
Burdacli'a columns (Fig. 6, No. 5) remains normal for tiM 
long time ; bnt in advanced cases the entire mass of the^ 
posterior columns is found affected. 

In the lumbar portion of the cord, the disease com* 
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mencea in the middle area of tlie posterior root-zonQ, wliile 
its anterior and posterior part remain heaJthy for a long 
time. Later on tLe posterior area degenerates likewise, 
and only u small field near the posterior fissure remains 
spared. The anterior zone remains much longer normal, 
and appears in cases of typical tabes to escape alto- 
gether. 

In the cervical cord there are two small lateral areas of 
degeneration (Fig. 6, Xo. 4), which are broader anteriorly. 
Goll's columns appear to lie affected in the beginning. 
After a time the posterior root-zone becomes affected, but 
the antero-lateral seetion (Fig. 6, No. 3) and the postero- 
external field (Fig, 6, No. 5) resist the inroads of the 
disease for a considerable time. 

According to these reKearchea, therefore, matters appear 
to be even more complicated than they seemed previously. 
Goll's columns are shown to consist of three separate 
diTJsiona, viz., first, of a thin strand of fibres which are 
most interiorly sitnated, close to the sides of the posterior 
fissure, and which are shown to have a special position 
in the system by degenerating independently at an 
early stage of the disease ; secondly, of the real bulk of 
Goll's columns J which are wedge-shaped and pointed 
anteriorly ; and, thirdly, of the small round anterior field 
(Fig. 6, No. 4), which appears to be sharply separated 
from the contiguous apex of Goll's columns. 

3, The posterior nerve-roots are generally found wasted, 
and in old cases so much so that it may be difiicuU to dis- 
cover them, more especially in the dorso-lnmbar portion of 
the cord, where in general the change is greatest. They show 
a grey, reddish or black discoloration, and form a striking 
contrast to the anterior roots, which remain white, large, 
and plump. On examining the posterior roots, it appears 
that the nerve-fibres are destroyed, having undergone 
granular and fatty degeneration ; and this destructive 
process invades more particularly the ax is -cylinder, while 
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the medullary slieath resists much longer, and may i 
!je seen after everything else is gone. If nerve-fibrea i 
Htill met with in advanced cases, their diameter is greatln 



4. The spinal ganglia show, as a rule, no alteration what 
ever, not even those which correspond in anatomical positiin 
to the most severely afEec-ted areas of the posterior i 
anil columns. Vulpian has found these structures si 
times perhaps a little more pigmented than usual ; yef 
it should be considered that healthy cells often contaiB'l 
a good deal of pigment. In general the nucleus anffi^ 
nucleolus of the cell does not appear to be altere 
Luys and|Pierret have in a few caaea seen some a 
of wasting in these ganglionic masses, but this i 
tainly a very exceptional occurrence. In connexion withi 
this point it should not be forgotten that our means for I 
ascertaining the exact condition of ganglionic ( 
still defective, and that it is most difficult to demoustratS 
satisfactorily that there ia any real atrophy in these stmo<^ 

5, The central grei/ matter of the cord, on the other hand,,! 
appears not unfrequently to participate more or less it 
disease. It is more especially the posterior comua, and J 
the place of junction between the anterior and posterior 
corona, and Clarke's vesicular columns, which are often 
found affected. The acleros^is, liowever, appears to invade 
more the nerve-tubes and the neuroglia than the ganglionic J 
cells, and there can be little doubt that the same fibres whidlB 
become destroyed in the posterior columns, wast« in tbelrri 
further course in the grey matter. Where, therefore, thsff 
posterior eoruna are found reduced in size, this is owing t9l 
atrophy, not of cells, but of fibres. The anterior cornua,! 
with their giant cells, have mostly been found healthyij 
yet Leyden* has recently drawn attention to a peculiu 

' " Tabes DorraliB," p. IS. Vienna, 1883. 
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Hconditioa of these cells, more especiiillj' in tlie lumbar en- 
^BaTgement of the cord, whicli appears to be by no means 
■nnfreqaent. There is no tictua,! wasting in them; but they 
B.l^peiir strongly pigmenteii, tough, harder and rounder than 
ngaual, more or less reduced in size; and their processes are 
■imall, tough, and fragile. It seems not unlikely that this 
Bmay be the anatomical substratum of the flabby, weakened, 
B«iid ill-nourished condition which is habitually found in 
Btlie muscles of tabid patients, more especially in the ad- 
Branced stages of the disease. This ia, however, entirely 
Bidifferent from actual wasting of the muscular fibre, which 
Blleo occurs not unfrequently in tabes. I have notes of a 
BiKraiewhat considerable number of cases in which sometimes 
HMrly, sometimes late, the well-known clinical signs of 
niuscular atrophy— i.e., destructive wasting of fibres, with 
BtpbrillarT twitches in the affected muscles — were added to 
l&e symptoms of tabes. 

■ There can be no doubt that this is not a simple coinci- 

KJBnce, but that there exists a peculiar connection between 

Mclerosis of the posterior columns and atrophy of the 

■im tenor cornua. The muscular atrophy observed in tabid 

■batients has not the well-known distribution of progres- 

^BTe muscular atrophy, or of lead-palsy. It is in general 

Hmited to certain regions, for instance tho hand, where 

Bt affects the balls of the thumb and the little finger, as well 

Bb the interosseous muscles; or it may affect the foot, certain 

Kiortions of the back and the neck, and, after existing 

HK>r some time in one side, it will eventually attack tho sym- 

Hbetrical portion of the other side. I have at the present 

time a patient under my care in whom the symptoms of 

tabes have affected principally, although not exclusively, 

the left side of the body, and where there is marked 

wasting of all the muscles of the left hand. The muscles 

of the foreann, arm, and shoulder do not show the slightest 

signs of atrophy. On the other hand, fibrillary twitches 

just commenced to occur in the interosseous muscles 
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of the right baud, with a coirespoudiug amount of debility^ J 
showing that the offeetion is beginning to invade thafl 
symmetrical portion of the other side. 

Cases of this kind hare hut rarely come on the poHt^l 
mortem table; but Pierret' has recorded one in which there " 
had been well-marked wasting of the miiacles of the right 
side of the body during life, nod where after death the 
entire anterior horn of the right side of the cord was found 
to be wasted, while the left anterior horn had remained 
normal. The diameter of the right horn was much less in 
the cervical portion thau that of the left ; groups of n 
eytea were seen close to the giant cells; the latter showed | 
a large accumulation of pigment and conuncnceme 
atrophy. In the cord, Clarke's vesicular columns showed j 
considerable alterations; some of their cellK had entirely | 
disappeared, others were evidently diseased and were I 
only represented by small heaps of brown granulations, i 
The right anterior horn had only about half the dimension I 
of the left, and some of its cells had undergone diverse I 
degrees of pigmentary atrophy. In the lumbar region this | 
lesion was much more marked. Some of the giant cells J 
had here completely disappeared, aud their place was i 
taken by a finely granular fibrous tissue contain 
oil-globulea and amyloid bodies. The slirinking of this 4 
tissue had no doubt to a great extent caused the diminn* -I 
tion in the diameter of the right anterior horn. To this 1 
corresponded certain appearances in the affected muscles of i 
the limbs and body, likewise on the right side. They were J 
pale and thin; there were a few primitive bundles affected , 
with granular degeneration, while there were numerous 
bundles which showed simple atrophy, yet had preserved 
their transverse stripes. The nuclei of the sarcolemma 
were greatly proliferated, causing some of these bundles 
actually to be distended by them. These changes corre- j 

' " Archives de Phyaiologie, " p. 599. Faria, 1871. 
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itt ilegree exactly to the changes in thi 
horns, being more marked in the rauacles of the lower 
extremity than in those of the body and the upper limb, 

Bevan Lewis' has lately described a, case of tabes, in 
which the posterior colimms appeared to be almost de- 
stroyed in the dorsal portion of the cord; and where in those 
regions which were stamped by the greatest intensity of 
morbid change, the anterior cornua Lad invariably sufEered, 
the various groups of cells being either greatly wasted or 
"wholly absent; and the hemispherio distribution of the 
lesion was such that, whilst one horu might be entirely 
free from disease, the opposite one might be found 
shrunken to one-half its proper dimensions. This atrophy 
was most apparent in the central and lateral groups of the 
cells. In that case the direct cerebellar column was also 
involved, while the crossed pyramidal, and Tiirck's columns 
were perfectly healthy. The anterior root-zone, however, 
showed a morbid change limited to one hemisphere, and 
probably consequent upon changes in the corresponding 
coniu. Singularly enough, no miiacular atrophy is men- 
tioned as having existed during life in the clinical 
history of the case, but this may possibly have been 
overlooked. 

6. The lateral columns of the cord are found to bo 
normal in the earlier stages of the disease, but may become 
affected later on. It might be assumed that this arose 
from a simple spreading of the degeneration in loco, and 
in a transverse direction, as in myelitis; but it is more 
probably an independent system-disease, which becomes 
complicated with tabes in its more advanced stages. This 
view seems to me the more probable one, more especially 
as we find that the lateral column is not diseased in toto, 
hut that chiefly that portion of it is affected which is 
known as Flechsig's direct cerebellar column. la ex- 

' " Bmin," January, 18S4. 
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ceptioiial cases, however, the aSectioa has been seen to 
spread as far as the anterior columnB. 

7. The sympathetic sjistem of nerveB appears to be gener- 
ally unaltered. In a few cases, however, wasting of the 
my line- sheath 8 and of tlie nerve-cells of the sympathetic 
ganglia has been noticed. Recent observations to this 
effect have been made, nnder the anperintendence of 
Vulpian, by RayroonJ and Arthaud, who fonnd prolifera- 
tion of connective tissue, thickening of blood- vessels, 
atrophy of ganglionic ceUs, oil-globules with colouring 
matter, and fatty degeneration of the nuclei of Remak's 
fibres. 

8. In the brain there may be no change whatever. As a 
rule the affection does not extend beyond the bulb, where 
the nuclei of the fifth and auditory nerves are occasion- 
ally seen sclerosed. Where, however, tabes ultimately 
becomes complicated with epilepsy, general paralysis of 
the inflane, and other anoJogous conditions, diffuse changes 
in the cortex and the pia mater of the brain have been 
discovered. 

9. The cranial nerves are not unfrequently found affected. 
The olfactory/ nene in liable to atrophy; and its sheath may 
be filled up with amyloid bodies. This wasting appears to 
affect chiefly the extemiil root, which may be traced to the 
fissure of Sylvius, and which is more important for olfac- 
tion than the middle or internal root of the nerve. Some 
time ago a patient was under my care at the hospital, in 
whom there had been symptoms of acute olfactory neuritis 
followed by complete anosmia in the initial stage of tabes, 
and who died of sudden collapse eight years afterwards. 
Wasting of the first pair of nerves at the base of the brain 
was discovered jwst mortem. 

The optic nerve suffers habitually in tabes, and often 
quite in the beginning of the malady. It has been found 
reduced to one-half or even one-third of its ordinary 
diameter, and shows to the naked eye the same state of 
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grey induration as is seen in the posterior columns of the 
cord. The axis-cylinder and medullary sheath are wasted, 
and a tough maas of overgrown neuroglia is left, with 
which ia mixed amorphous matter, some oil-globules, and 
amyloid bodies. Occasionally a few healthy nerTe-flbres 
may be left. The papilla of the nerre is whiter and more 
depressed than in health, and the arterioles are less visible. 
The disease is generally believed to begin in the peri- 
pheral end of the nerve, and froni there to creep further 
on to the centre. If both nerves are affected, the wasting 
is found to extend backwards to the chiasma, the optic 
tracts, and the corpora geniculata. When only one nerve 
is diseased, the chiasma loses its shape, and of the two 
optio tracts the one opposite to the diseased nerve is 
sclerosed, while the one on the same aide ia healthy, 
showing that there is croaaing of fibres in the chiasma. 

While, therefore, until now it has been generally held 
that optic atrophy begins in the peripheral expansion of 
the nerve, Poucet has lately come to the coucluBioa that 
the alteration is more central than peripheral. He ex- 
amined a case of tabes where the patient had been blind 
(or ten years, and discovered scleroaia of the optic nerve in 
ita orbital portion, and atrophy without sclerosis in its 
cerebral portion. In the retina, there was destruction of 
the proper fibres of the optic neiro and the ganglionic 
cells, while the internal and external granular layer (the 
latter identical with Ranvier'a "visual cella") waa healthy. 
In the region of the macula, the cones were healthy. 
Poucet therefore considers that in the blindness of tabes 
the alteration is not peripheral, but central; that the 
sclerosis of the orbital portion of the optic nerve is 
secondary to the parenchymatous atrophy, and that the 
tissue and cells of the neuroglia show no overgrowth. 
Further observations on this point are highly desirable. 

The tkinl nerve has been foimd wasted, either in its 
entirety or in some of its branches ; and I have seen the 
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HiimG coii<iition in the sixth nerre in a caee 'where the patient 
hail suffered from pereiBteut paralysis of the external rectos 
muscle. 

The nuclei of the Jifth and auditor!/ nerves have been 
found wasted by Hayem and Pierret ; but whether these 
norves suffer in their peripheral course is as yet iiucertain. 
As they draw their trophic influence not only from their 
nuclei in the medulla oblongata, but also from ganglionic 
oellB with which they communicate further in front, it does 
not absolutely follow that aclerosie of their nuclei must 
needs entail wasting of the peripheral expansions of the 
nerves. Some time ago I had a case under my care at 1 
IiOHpital in which a patient suffering from tabes had become 
completely deaf in consequence of what appeared to have 
been an attack of acute double auditory neuritis. The 
patient recovered from all symptoms of tabes, but remaned 
stone-deaf ; and were it to come to an inspection, I havs no 
doubt that complete ati'ophy of both auditory nerves would 
be discovered in that case. 

It will be important, in future investigations of this kind, 
to keep in mind that the auditory nerve has been physio- 
logically aud histologically proved to be a compound nerve, 
and to consist of two diSerent portions, one of which is the 
nerve of the special sense of hearing, while the other is the 
nerve of the sense of space, and supplies the semicircular 
uanals, which are the peripheral organs of the sense of 
space. During their transit through the internal auditory 
meatus, these two nerves are perfectly distinct, owing to a 
well-developed strand of connective tissue between them. 
The finer histology of these nerves has recently been studied 
by Erlitzky, Axel Key, and Retzius. According to these 
observers, the nerve consists of a larger anterior and i 
inferior, and a smaller posterior and superior portion. 
These two portions are distinguished by the characters of 
the nerve-tubes composing them. In the former portion 
dissociation shows delicate fibres, whose axis-cylinders are 
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only slightly coloured by cnrmiue, anil wliich are covered by 
a very slight circular layer of rayeline ; there are no nuclei 
in Schwann's aheath, cor annular conatrictiona ; the fibres 
show frequent enlargementa al! along their course, probably 
owing to the axis-cylinders and tbeir sheaths, while tbo 
layer of myeline shows the same thickness in tlie enlarge- 
menta aa in the intermediate portiona. This is the cockleari/ 
or tnie auditory nerve. The second portion contains much 
thicker fibres, which are well coloured by carmine, and 
show annular constrictions, Tliey resemble the other 
aervea, and constitute the vestihulanj nerve, or the nerve of 
space. Of these two portions of the nerve, the space- 
fibres appear to suffer much more frequently in tabes than 
the auditory fibres, more especially in the earlier stages of 
the malady, and should, therefore, be examined with par- 

The nuclei of the gloaso-pkaryngeal and vago-acMsaory 
nerves have likewise been found sclerosed. The roots of 
these nerves form, together with sympathetic flhrea, a kind 
oi intermediary system with motor and sensory zones. This 
corresponds to Stiliing's " solitary strand," and to Clarke's 
" slender column," gives off the intermediate nerve of Wria- 
berg, which is vasomotor, and is connected with motor and 
sensory ganglia. This strand proceeds at the level of the 
decussation of the pyramids towards the side of the spinal 
accessory nerve, and is found in the upper portion of the 
cord in the intermedio- lateral tract, whence sympathetic 
fibres take their origin. Pierret believes that sclerosia of 
this tract is the cause of the gastric crises and other vaso- 
motor and visceral troubles which occur in tabes. Kahler 
has quite recently described a case in which there had been 
pharyngeal paralysis, aphonia from loss of power in the 
right vocal cord, fits of spasmodic cough, and gaatrie crises. 
At the necropsy, the oblongata was found healthy, with the 
exception of sub-ependjmal sclerosis, which penetrated 
ffito the grey matter on the floor of the fourth ventricle. 
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and involved tiie nuclei of the vftgo-accessory nc 
especially the one oa the rig:ht aide. 

10. Tlie gpinal nerves and their terminutions ia the skin^ J 
the joints, the muscles, etc., have generallj been believeiW 
to remain healthy in tabes. In his latest ess 
diseaae, in Eulenburg's " Encjclopiidie der mediciniseheal 
Wisaenachaften " (Vienna, 1883), Leyden says that nam 
alterations in these nerveB have been discovered. YeftJ 
there can be little doubt that disease of these parts has 
been frequently overlooked, partly from preconceived idea 
about the nature of the malady, and partly becanee to thfl I 
naked eye these nerves may appear perfectly healtliy, 
showing neither softening nor induration, cedema, or any 
other change. Tet it had often struck observers, in 
examining cases of tabes clinically and anatomically, thatt J 
there Tvas no apparent relation betwceii the symptoi 
in the sphere of aenfiibility observed during life and thev 
lesions found in the posterior columns and nerve-roots afte: 
death. This naturally led to the suppoaittou that theral 
might be, apart from the central lesion, likewise s 
pheral one in the cutaneous nerves. 

Langenbuch, when proposing the operatioo of i 
stretching for the relief or cure of tabes, described cert&iafl 
gross lesions which he had perceived in the large nermfl 
of the extremities after they had been laid bare for th» J 
purpose of operation. Subsequent writers, however, stated'1 
that such lesions did not eiist, but had been foUnd'tl 
necessary in order to render tlio wonderful effects of nerve- 1 
stretching more jnteUigihle ! Such a state of opinion makes, i 
it incumbent upon us to consider this question somewhat 
more in detail than we ahouM otherwise have considered] 
necessary. 

Tiirck, of Vienna, who was the first to describe secondaryV 
sclerosis of the lateral eoinmna of the cord, consequent upon 1 
cerebral hiemorrhage, and whose keen insight into theA 
morbid anatomy of the nervous centres altogether was very 1 
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much in advance of his time, took up this inquiry as far 
back as 1858, hut was ieii to uegativo reaulta, as was also 
Tulpian in 1868. Weatphui was the first to discover, ten 
years later, atrophy of the cutaneous hnineheB of the crural 
nerve in a case of combined posterior and lateral sclerosis, 
Pierret afteriYards expressed hia helief that the lightning 
pains, the ansatliesia, and certain trophic disturhancea in 
tahes depended upon a form of peripheral neuritis analogous 
to optic neuritis, which was seen in the terminal expansions 
of the cutaneous nerves, became less marked further away 
from the periphery, but was again discovered in the 
central ends of the affected nerves. 

Pitrea and Vaillard' have recently made a very able 
inquiry into this point, and found tliat in certain cases of 
tahes histological alterations occur in the peripheral 
branches of the spinal uervea resembling very closely 
those which are known as Wallerian degeneration, viz., 
snch as occur after experimental section in the divided 
nerve. In the beginning there is a swelling of the nucleus 
of the fibies and segmentation of myeline; and eventually 
complete destruction of the axis-cylinder and the medul- 
lary sheath takes place. This form of neuritis has, how- 
ever, not the uniform course of Wallerian degeneration, 
hut is sometimes alow and at other times exceedingly 
rapid in its progress. The ordinary Wallerian degeneration 
follows a regular evolution, the phases of which take place 
at perfectly definite intervals, and with a kind of mathe- 
matical certainty which has been determined by experi- 
ment, and which can be exactly foreseen. The form of 
neuritis, however, which occurs in tabes has no such 
regular course. It may moreover spread from the peri- 
phery to the centre, which never occurs in Wallerian 
degeneration. The inflammation appears to aSect only 
the nerves, and not the interlubuiar connective tissue. 

"AroMvea doNeucologie," Paria, 1883 [March to September). 
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The latter only appears to overgrow after the neuritis 
already destroyed tlie nerve-tiil)eM. The course of tl 
neuritis may either be very rapid or alow; and while there 
is an ascending centripetal tendency, yet tJiero does not 
appear to he any continuous alteration between the cord, 
and the altered nerves, the nerve-trunks having gem 
been found healthy. 

Pitres and VailiarJ have described five different tyj 
of inflammation, viz., fragmentation of myeline (1) 
shafts, (2) globules, (3) granulations, tbo latter giving 
nerve-fibre a varicose aspect; (i) atrophy of tubes i 
yellow granulations in the interior of the sheaths; and 
finally (5) complete atrophy with empty sheaths. These 
different alterations are, however, rarely found to invade 
the uerve-tubes in exactly the same mi 
combine in a variety of ways. Thus, with fibres ■wh< 
myeline has been divided into voluminous shafts, 
finds varicose and partially atrophied fibres; or varicose 
tubes are mixed with atrophied tubes containing only 
yellow granulations. In some cases there were found, by 
the side of deeply degenerated fibres, delicate nerve 
with greyish contours, such as one meets with h 
bryonic rather than in adult fibres; and these are probabi 
regenerated fibres, resembling those which are seen at 
peripheral extremity of divided nerves, tliree or 1 
months after their section. In the intrafaseicular conneetii 
tissue the cellular elements were more numerous, swolli 
rounded, provided with a large nucleus, their protoph 
being filled with granulations varying in colour from lij 
groy to deep yellow. 

It must also be mentioned that these peripheral 
tides do not invariably give rise to nutritive or Ei 
distiirhanoes. The latter only occur when the proportii 
of altered nerve-fibres is very considerable, 
according to the extent of the change and to the specii 
functions of the affected fibres. Thus in one case of tab( 
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and Viiillard foimd th»t, while tlie median and 
* tana eulo- spiral nerve were qnjte liealtLy at the lower end 
of the humeruB, there was atrophy in the dorsal branch of 
the nmsculo-apiral nerve at the lower portion of the fore- 
arm, and in the collateral nerves of the thumb, first and 
third fingers. The clinical symptoms correspouding to 
this were deformity of the raotacarpo-phalangeal joint of 
the first finger, the surfaces being swollen and it being 
easy to dislocate the phalans on the metacarpal hone as 
well as to reduce the dislocation afterwards. Nothing 
particular, however, was noticed in the thumb and first 
finger. In the lower extremity there was found atrophy 
of nerve-tubes, chiefly in the plantaris internus, and the 
collateral internal and external nerves of the big toe; to 
which during life had corresponded perforating ulcer in 
the soles of the feet and dystrophy of toe-nails. Further 
signs were sclerosis of the posterior roots and columns, 
while the interiuediate nerve-trunks and the anterior roots 
were perfectly healthy. Analogous changes were dis- 
covered in cases of Pott's disease and myelitis, owing to 
caries of cervical vertebrie. In the latter case there were 
bedsores on the sacrum and heel, pemphigus, and dys- 
trophy of the toe-nails. 

It is probable that the central lesion is not the immediate 
cause of the peripheral neuritis, hut only a predisposing 
condition, and that other infinences, such as pressure, etc., 
are likewise necessary for its production. It is also 
worthy of remark that this form of neuritis is not peculiar 
to tabes, but occurs after hemiplegia from cerebral soften- 
ing, fracture of the skull, in herpes zoster, ieukasmia, and 
in other conditions where the power of the central nervous 
system is reduced below par. It causes, according to the 
function of the affected nerve, either severe symptoms in 
the sphere of sensibility, or vorioua nutritive disturbances, 
such as vesicular and bullous eruptions, hard cedema, and 
erforating ulcer, as well as the acute bedsore which some- 
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times supervenes iu the course of certain diseaaes of the 1 
nervous centres, and is protably intimately connected with I 
the occurrence of Charcot's joint- disease. It has no doubt I 
been oftea overlooked, chiefly because the changes JQ the J 
nerves are not perceptible to the naked eye, but are only 1 
found after staining and by microacopiu investigation. 

Tbeae arguments appear to me to find considerable sup- 
port in some recent observations of Dejeriue, who haa 
described two cases in which there had been during life 
very marked sensory distui'bances of nearly the same 
degree of intensity, but where the inspection shovred in 
one case exlenaive disease of the posterior roots and 
columns, and hardly any i^uch lesion in the other. On 
examining, however, the nerves in the latter case, neuritis 
was discovered in their peripheral expansions, while their j 
more central parts, and also the spinal ganglia, which btq J 
their trophic centres, wore healthy. ■ '■ 

Pierrot considers it probable that the corpuscula taotua 
in the skin are primarily altered, and that the peripheral 
neuritis is a consequence of this alteration; but this view ia 
contradicted by observations of Langerhans, who examined 
the corpuscula tactus in six tabid patients in whom con- 
siderable alterations of cutaneous sensibility had occurred 
during life, and found them perfectly normal 

The alteration of cutaneous nerves in tabes would there- 
fore appear to be quite independent of their trophic centres 
and terminal expansions, and to constitute a true peripheral 
neuritis, which is not necessarily related to the medullary 

Until quite recently alterations of sensibility found to 
exist in tabid patients have been ascribed to lesions of the 
posterior columns and roots; and much further research 
will be necessary before we can be sure that peripheral 
neuritis is at aU constant under such ohcum stances. There 
can, however, be no doubt that, when it is discovered, it 
will explain why cutaneous symptoms should have been 
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prominent, while in cases where it h absent or slight such 
signs might have been wanting. Neuritis probably plays 
an important part in the retardation of sensation, and also 
in the diminntion of faradic HeEeibilitj, which ia so fre- 
quently observed in cases of tabes. 

11. Charcot's ar(ftropa(S!'«» finally claim our attention. It 
is not a little singular that this condition, which is not 
so very rare — for Charcot has seen it to occur on the 
average in one out of ten cases of tabes — should, until 
quite recently, have been overlooked; and that the creators 
and custodians of the great anatomical museuma in the 
diSerent capitals of Europe, such as Hunter, Stanley, and 
Sir James Paget in Loudon, Johannes Miiller in Berlin, 
Dupuytren in Paris, etc., should not have preserved any 
specimens of it. The idea has therefore been utarted that 
we have here to do with an entirely new disease; hut it 
appears to me nmcJi more rational to assume that these 
lesions have been habitually confounded with those pro- 
duced by rheumatic gout, and that Charcot's keen clinical 
instinct, assisted by his unrivalled opportunities of having 
constantly hundreds of old women in various stages of 
spinal disease under his eyes at the Salpetri^re, succeeded 
in connecting certain joint-lesions with the occurrence of 
tabes. 

A benign and malignant form of this a£Eection is dis- 
tiuguished. In the former there is a sudden but painless 
efEusion of serum, which ia gradually absorbed and canses 
no further trouble ; while in the latter there is rapid de- 
struction of a joint, and dislocation of the head of the bone, 
which becomes presently eroded and atrophied, without 
the formation of stalactites or the ordinary appearances of 
arthritis sicca. If the disease attacks the shafts of the 
bones, spontaneous fracture may occur from atrophy. In 
some cases indeed the fragility of bones appears so great 
that the moat trivial causes seem to induce fracture. Thns 
t sudden movement of the leg has led to fracture of the 
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thigh-bone; and in a case recorded by Vou Bruus, a patient I 
actually brolie his jaw through muuchiiig a lump of sugar I 1 
In one eaae, fractures occurred in six different bonea. 1 
A marked lesion in such bones is a widening of tbs 1 
Haversian canals, and great deflcieuoy of phosphate ^1 

The pathology o£ arthropathies and other trophies 
changes supervening in the course of tabes, such as spoa* I 
taneoiis fracture, perforating ulcer, falling out of naila, 
hard cedema of the skin, eruptions, etc., is still very 
obscure. When Charcot ^ 6rst described them (1868-70), 
the connexion between the integrity of the large gan- J 
glionic cells of the anterior cornua and the nutrition of 1 
the muscles had just been ascertained. It 'was then ^ 
thought that in cases* of arthropathy the anterior cornua, 
were at fault, and a few observations seemed at first 
to confiria this idea ; but soon afterwards contradictory 
facts were observed, and that theory has now been given 
up. Moreover it would be difficult to understand why I 
arthropathies should not be common in infantile paralyaiB A 
or progressive muscular atrophy, where the anterior co 
are notoriously affected. On the other hand, the joint- I 
affection is not habitually connected with wasting of the 1 
muscles. It seems, therefore, much more probable that I 
the arthropathy is owing to local changes in the peripheral I 
nerves. The nerves of the joints and the muscles may 1 
undergo neuritis, as seen by Pitres and Vaillard i 
case of tabes, where the left sciatic nerve, as well as ths-l 
left posterior articular nerve and the muscular nerve of thoV 
same side showed degeneration. These changes corro-j 
sponded to the following symptoms observed during Ufa:-— fl 
The left lower extremity had been for six months affectecll 
by a swelling which extended from the upper portion otm 
the thigh down to the malleoli; there was also a slight! 
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arthropathy of the left knee. The femoro-tibial joint was 
enlarged, the patella raised by a small quantity of fluid, 
and the leg could be rotated and moved laterally much 
more extensively than in the normal state. The circum- 
ference of the left knee was four centimetres larger than that 
of the right. Cutaneous sensibility was hardly afEected, while 
the muscular sense was much diminished, and ataxy was 
marked. Buzzard, who was the first to draw the attention 
of the profession in this country to the arthropathy of tabes, 
believes, from the frequent co-existence of gastric crises 
with that condition, that a lesion of a structure adjacent to 
the nuclei of the vagus in the medulla oblongata may be 
found to explain the osseous affection; but as neuritis and 
consequent atrophy of articular nerves has now been 
shown to exist in such cases, this theory, which presup- 
poses the existence of an unknown and problematical 
centre for the nutrition of joints and bones, will have to 
be definitively abandoned. 
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CHAPTER III. 



PATHOGENESIS OF TABES. 



Having in tbe last chapter given a concise deecriptio 
the morbid appearances in the different portions of t 
nervous Hjatem met with .in tabes, we Lave ii 
eider the question whiuli of the aumerou:< ulterationa thati 
■we have found to exist is tho primary and essential one, 
and what is the exact pathological nature of the change. 
It is quite impossible for me to even allude to all the 
numerous theories which have from time to time been 
started with reference to these points, and I m.uBt. confin^.J 
mjself to the discussion of tbe newest and most importai 
amongst them. 

1. When Duchenne was under the impression that he had 'I 
discovered a new disease, "locomotor ataxy," he thought J 
that tbe cerebellum must be the seat of the malady ; and ^ 
more recently Neftel, of New York, bas asserted that 
tabes is really an affection of the brain, and that all other 
alterations which may be found must be secondary to the 
cerehral lesion. But what does pathology teach ua? W«J 
have seen in the preceding chapter that, as a rule, ihoia 
morbid alteration stops short in the medulla oblongata, and'^ 
that changes in the cortex and other portions of the brain 
have only been found in exceptional instances, where 
towards the end tabes had become complicated with 
epilepsy, general paralysia of the insane, and other similar J 
conditions. It is quite true that we meet occasionally in 1 
the initial stage of tahes with temporary mental affea-] 
tions, and with aphasia, apoplexy, hemiplegia, ami other ] 
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mptoms pointing to cerebral disturbance; but all these 
■ Bymptoms are fleeting and evanescent. They occur chiefly, 
and perhaps exclusively, in ■ syphilised subjeeta, who are, 
some years after the primary affection, liable to similar 
symptoms, even where no signs of tabes hove made their 
appearance; aud tLey are part and parcel of the congestive 
form of brain-syphilia. They are also liable to occur in 
alcoholism, senile dementia, general paralysis of the insane. 
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and lasting an hour or two, t 
Ireek, showing that there is nc 
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coming on suddenly 
at most a few days, or a 
serious brain- lesion, 
■igin of the disease seems, 
ifcerefore, to rest only on certain somewhat imperfectly 
toderBtood clinical obserrntiona; while the pathological 
Tideaco of innumerable well-observed cases is directly 
kntagonistic to it; and I therefore do not consider it 
KBHsary to adduce further arguments against its accept- 

2. Another theory, which is only held by a few, ia that 
that universal scapegoat, the sympathetic st/stem of nerves, 
is at the bottom of the complaint. We have seen that 
disintegration of the fibres and ganglionic cells of this 
portion of the nervous system does undoubtedly occasion- 
ally occur in advanced cases of tabes. But to conclude 
from this that tho sympatlietic ia primarily affected, and 
and that thence springs alteration of blood-vessels and 
wasting of nerve-tubes, constitutes a salto mortale which is 
somewhat too hazardous for us to follow. No doubt the 
principal reason for rejecting this view is that the altera- 
tions alluded to are exceptional. Moreover Vulpian has 
very properly drawn attention to the circumstance that, 
^^eu in health, the more intimate structure of the 
mpathetic is by no means invariably the same. Great 
wiations occur in healthy subjects in the proportion 
[ nerve-fihrea furnished with a medullary sheath and 
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Eemak'a fibres, and aUo in the size anil pigmentation of 
the ganglionic cella. But even supposing tliat there was a 
constant'and well-ilemonstrated change in the sympathetic 
nerre, it would even then he impossible to explain why 
this should lead as a rule only to affection of the posterior 
columns, and not of the other constituents of the spinal 

3. Tacasz and others have broached the view that the 
primary event is atrophy of the posterior nerve-roots, and 
that the disease creeps from there upwards to the anbstance 
of the cord itself, like an ascending neuritis. It ia quite 
true that at an advanced Stage of the malady the posterior 
roots are habitually as ranch affected, as the posterior 
columns ; but the roots never suffer to the exclusion of the 
columns. Moreover, such careful observers as Jiideisholm, 
Westphal, and Tuczek, have, ia early cases of tabes, found 
the roots healthy when there was already iiniuistakable 
disease in the columns; ami this is a death-blow to the 
posterior-root theory. 

4. A theory recently brought forward by Herbert P^e^ 
seeks the starting- point of this formidable malady, at 
least sometimes, in a com, .' Here we seem to have 
arrived at the infinitely little, in order to account 
for a great deal. The prevention of tabes would, ac- 
cording to this theory, rest with the chiropodists. Page 
says that tabes dorsalis may in some cases have a peri- 
pheral beginning, and that a pajnful corn under the meta- 
tarso-phalangeal joint ia a hy no means trifling affection, 
little deserving of treatment. Perforating ulcer is, accord- 
ing to him, a symptom or consequence of some nutritive 
derangement of the affected part, and in such 
disease may have really begun at the peripheral parts of 
the nervous system, so that the nerve-lesion was originally 
caused by the continued painful — often severely painful — 

' "Brain," October, 1883, p. i 
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pressure of the corns, the protracted, tteuaory distur banco 
giving rise to ultimate structural change ; and tliat in the 
course of time the tiegeneration, traveUing upwards, reached 
the spinal cord, and then, and only then, gave rise to the 
Bjmptoms of tabes dorsalia 1 This author thinks that his 
view is supported by the recent reaearehes of Pitres and 
Vaillard on non-traumatic peripheral neuritis, and adds an 
instructive case, in which a corn seemed the starting- 
point of all the troubles which the patient subsequently 
experienced. 

It appears to us that the discomfort which the miyority of 
Europeans habitually experience from corns is had enough, 
without crediting these little pests with such wickedness 
as eventually to conduce to tabes. That corns, especially 
in certain positions, may he often the beginning of nutri- 
tive changes in a limb seems probable enough. But in 
the case just mentioned an important link is wanting, 
inasmuch as it has not been shown that the patient was 
free from disease of the cord at the time when the corn 
commenced to give trouble. The seqneijce of events is 
much more likely to be as follows : — Tabes, from whatever 
cause, is the primary change. This induces iiabUity to 
peripheral nerve-disturbance, so that certain exciting causes, 
such as long-continued pressure or injury to structures, are 
more likely to lead to mischief than in healthy persons 
whose vitality is not defective, and in whom the nutrition 
is not impaired by disease or degeneration of the nervous 
centres. In this respect the observations of Pitres and 
Vaillard are highly suggestive, as showing that the peri- 
pheral nerve-lesion is not by any means continuous between 
the distal extremity of the nerve and the spinal cord, but 
that, on the contrary, the large nerve-trunks between the 
periphery and the cord are healthy. There is, therefore, no 
creeping upwards of a peripheral neuritis to the cord, but 
we have rather to do with neuritis excited by a local cause 
and confined to peripheral nerve- termination a, but pro- 
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inoteil by insufBcieiit reaistanea in the nerve-ceutre pre- 
viously diseased. Moreover, it has been shown that this 
form of peripheral neuritis is not by any means confined 
to tabid subjects, but that it is also liable to occur after 
cerebral haamorrhage, fracture of the skull, herpes zoster, 
leococythtemia, alcoholism, smallpox, diphtheria, and othi 



5. The changes which I have described as hahitually 
found in the pia mater (p. 1 4) have induced some obaervera, 
such as Amdt, Waldmann, and others, to ihink that lepto- 
meningitis is the primary event, and the actual cause of the 
wasting of the posterior columns, and that the change in the 
cord is a secondary degeneration. This opinion, however, 
is contradicted by two series of facts, viz., first by cases 
of undoubted meningitis, in which the lesions peculiar 
tabes have been absent ; and, second, by case 
tabes, in which no spinal meningitis existed. As tat 
has in general no tendency to shorten life, cases in the fin 
stage of the disease rarely come on the post-mortem tabid 
Quite recently, however, Striimpell has carefully examined.' 
the cord of a woman who had only for a short time suffered 
from the malady, and who had died of typhoid fever. Sll8 
had had lightning pains for two years, and showed absence. 
of knee-jerk, reflectory pupillary rigidity, and ptosis of th» 
left upper eyelid. To the naked eye the cord appeared, 
healthy ; but on microscopic examination it was discovered 
that the posterior columns were affected with degeneratitm 
in their entire extent, from the middle portion of the cer- 
vical region down to the lower portion of the lumbar region. 
Yet there was no spinal meningitis. Again, Tuczek has 
lately examined four cases of initial tabes, which had 
been produced by ergotism, and found sclerosis of 
Burdach'a columns from the lumbar portion up to the 
medulla oblongata ; yet in all of them the pia spinaliB 
was perfectly healthy. It has also been occasionally 
noticed that there was no exact proportion in the degree 
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( morbid eliangea found in the memlirane, on the one 
hsnd, and in the cord on tlie otlier hand. 

As the distribution of blood-vasBela is the name through- 
out the diSerent portions of the pia Kpinalia, Hhowiug no 
pecnliarities whatoTcr in the part corresponding to the 
posterior colomns, which would distinguiBh it from that 
inTeating the autero-lateral columns, it has been considered 
singular that the inflammatory appearances should bo quite 
confined to the posterior portion of the membrane. It has 
been argued that tbia is owing to the exquisite sensibility 
which exists iu the corresponding portion of the cord, where 
J irritatiTe influence is more likely to be felt and resented 
in in the autero-lateral columns. These latter have, it 
I true, a slight degree of sensibility, but it is recurrent, 
it very keen, and certainly not to be compared with that 
■ the posterior columns. When an irritant influence, 
Berefore, acts on the superficial portion of the posterior 
, it would pritttd facie be probable that it would 
on tlie corresponding portion of the pia. It is in 
Sie posterior portion of the spinal pia that we see the 
characteristic granulations of subacute tubercular menin- 
gitis ; and the localisation of these can certainly not be 
considered accidental. These considerations, however 
plausible, seem yet controverted by the circumstance that 
posterior lep to -meningitis is not constant, and occurs only 
in the later stages of tabes, when not only finer changes have 
taken place in the intimate structure of the nerve-tubes, 
but when gross alterations are perceptible to the naked eye, 
and the size and consistency of the poslerior columns Lave 
been markedly affected. Perhaps it will appeal' to be, 
therefore, more in accordance with all the facts known at 
present to assume that the process is rather mechanical in 
aracter, and that the thickening of the pia helps to fill 
vacuum which is produced by the shrinking and 
raeting of the posterior columns. The view that the 
lightning pains of tabea are caused by inflamma- 
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tion of the pi.i can certainly not be n 
have beeu observed long antecedent I 
tbut membrane. 

6. All our present real knowledge of the pathology of tab(| 
convergea, therefore, to the conclusion that the diseaaa i 
primarily one of the spinal cord, and more especially o: 
posterior columns. Differences of opinion, however, 
exist coDceruiug the tissue in which the malady actu^ 
begins. Is the fault primarily located In the blood-^ 
the neuroglia, or the nerve-lubes themselves ? 

a. The btood-vesstts of the cord have, by Ordoflez, 1 
said to be the starting-point of the degeneration. This 
able histologist bos described an initial lesion of the 
arterioles of the posterior columns, the coata of which be 
found cbokeil up with oil-globules and grHuulor corpuacleB.^ 
Such a condition, according to bim, mutit needs condnoftn 
to imperfect exchange of nutritive material between the ■ , 
vessels and the tissues, and therefore to atrophy and 
sclerosis of the nervous structures. This view of Ordonez, 
which has been broached with considerable acumen, has, 
however, been controverted by Vulpian,' who objects to it i 
that, while tlje lesions of the nerve-tubes in tabes are a 
stant, the vascular changes ore variable and often abse 
Moreover, it should be remembered that alterations ii 
blood-vessels similar to those occasionally observed in i 
occur in Wallerian degeneration, that is, after experimentA 
section of nerves in animals ; and that they ore 
reason more probably the consequence than the ( 
the changes which take place in the nervous structures. 

The views of Ordonez have, however, quite recently 
found a striking confirmation by Be van Lewis,^ who 
found in a cord sent to bun by Buzzard for examina- 
tion, most unquestionable appearances 
in the blood-vessels of the posterior 
' "Maladies du Syiteme Nerreui," p. 385. 
"Bain," p. 467. jBDuarj', 18S4. 
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had apparently originated in tlie membranes, raoro espe- 
cially the posterior portion of the pia, and had from 
there Hpread inward along the veasels of the posterior 
column a. The vessels of the latter were extremely 
numerous and dilated ; their coats thickened and diseased. 
The wide-etretched orifices of these numerous vessels 
formed invariably the centre of a patch of fasciculated 
sclerosis. In vertical sections of the sclerosed parts dis- 
eased vessels were seen in large numbers with ampullar 
enlargements along their course, which were owing to 
vast accumulations of large nucleated cells occupying 
the peri-vaacular sheath of the vessel. The actual calibre 
of the vessel was sometimes dilated ; at other times it was 
constricted by the encircling mass of colls ; whilst oeca^ 
sionally, although rarely, a genuine aneurismal condition 
of the vessel had been produced along its diseased tunics. 
It therefore appeared that the whole doi'sal region of the 
cord had been subjected to an iuvasion by an extensive 
peri-arterial afEection, and its medullated strands exposed 
to destructive pressure from nodular outgrowth on the 
vasseb. The peri -arteritis, originating in the membranes 
and spreading inwards to the posterior columns, would 
therefore, in that ease, have played the chief part in the 
production of the lesion to which both Burdach's and 
Goil's columns had succumbed. 

Bevan Lewis's account of the post-mortem appearances 
in this case is a model of what such descriptions should 
be, and can leave no doubt whatever ou the mind that 
cases occur in which the vascular change is the primary 
one ; yet probably such cases are rare, as many good ob- 
servers appear never to have met with them. 

b. Another theory which has been brought forward more 
particularly by Adamkiewicz is that the essential lesion of 
tabes consists of interstitial degeneration of intertubular con- 
nective tissue, and not of primary degeneration of nerve- 
According to this author, the connective tissue 
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becomes scIerr>Hed in tracts corres ponding to the couree C 
the blood- vesaels, and the sclerosis, once commenced, has ti 
tendency to creep on in the interstices of the parenchyma of 
the cord. Wherever connective tissue enters from, without 
into the posterior columns, that ia, at the posterior fiaaura 
of the cord and at the boundary between Burdach's and 
GoU'a columns, there the sclerosis ia active, and atranglea 
the nerve-fibrea. This he believes to be in consonance 
with the theory of the syphihtic origin of tabes, as syphilis 
is known to give rise to interstitial degeneration ; and the 
process is said to be analogous to cirrhosis of the liver, 
which consiats likewise of interstitial degeneration of con-, 
nective tiaaue. 

This view, which has been very confidently put forward| 
is based on the observation of a very small number of ci 
none of which appear sufficiently well marked to carry e 
viction to our mind, even as far as they go. On the oth 
hand, a much larger class of cases ia on record which B' 
directly against the hypothesis just mentioned ; . 
ia even more important is the circumstance that, if we were' 
to accept this theory we ahould find it impossible to under- 
stand why a disease which primarily aSected the neuroglia 
should be so strictly localiaed to certain systems of the cord 
as tabes has been shown to be. The aaatoniical distribution 
of the connective tissue is, hke that of the blood -vessels, 
exactly the same in all the difierent systems and Btrands of 
the cord ; whereas we have seen that tiie nerve-tubes for 
separate and perfectly distinct groups and systems, wMaI 
belong evolutionally together, and become BUccesaively i 
veloped at special periods of embryonic life, constitutin 
functionaUy separate gronps, of which it is easy to undeE" 
stand why they should respond differently to various ii^ii 
rious influences which may he brought to bear upon ti 
during some period of tho struggle for existence. 

Another reason which speaks against the connective 
tissue theory is, that we find, in cases where there i 
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questionably interstitial inflammation of peripheral nervee, 
na in some forms of neuritis Jescendens, plenty of lieaitliy 
norve-tubca left, while the neurilemma and the interstitial 
connective tissue are considerably proliferated. If therefore 
the neuroglia were primarily affected in tabes, we should no 
doubt discover numbers of healthy nerve-tubea in the pos- 
terior roots and columns, togetJier with overgrowth of the 
glia. Such, however, is not tJie case, and this also leads 
to the conclusion that in tabes parencbymatoua disease 
precedes interstitial disease. 

c. While, therefore, general considerations, based on well- 
ascertained evolutional and functional differences between 
the several tracts of fibres in the cord, point clearly to the 
coucluaiou that the central nei-ve-tiibe is primarily affected 
in tabes ; and while direct observation of glia-changes 
has failed to prove that they arise independently of tube- 
changes, we have, nevertheless, in the last resort to appeal 
to direct observation of the alterations found in the nerve- 
fibres for the decision of this question. 

Now it is found that the first pathological change which 
takes place generally affects the axis-cylinder of the central 
nerve-fibre. From a functional point of view, this is the 
principal constituent of the nerve-tube ; and most pro- 
bably irritation of it gives rise to those attacks of light- 
ning pains, which form in general the most prominent 
symptom of the first stage of the disease. Repeated 
attacks of irritation lead to imperfect nutrition, and finally 
to atrophy. The dead axis cylinder then acts as a foreign 
body, and causes further irritation in the neighbourhood. 
The nuclei of the nerve-fibres swell and multiply ; the 
protoplasma surrounding the nuclei begins to proliferate, 
the luyclino sheath becomes segmented, and ultimately 
reduced to small drops and granulations, which even- 
tually disappear in their turn. The irritation is now 
likewise propagated to the intertubular connective tissue, 

I cells of which begin to multiply, while the fibres 
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proliferate. The coats of the blood-Tesaels thea ptu-ti^ 
pate in the disease, and the white blood -globales 
changed into » granular mass. Such a morbid procesiM 
therefore appears to be rather one intermediate betwee 
atrophy and inflammation ; and this, apart from every- 
thing else, fits in much better with other faetsj inasmuch as 
we can readily understand why atrophy should be limited 
to certain seta of fibrea ; while, if inflammation invaded the 
Btructures, one does not see why it should not spread eoa.-j 
tiguouslj to other tracts of nerve-tubea, like ordinary inye*il 
litis, seeing that the distribution of the connective tisBiif 
and of the blood-vessela is everywhere nninterrapted^ 
the s: 

On reviewing the whole of the morbid changes whitd 
are found to take place in tabes, they appear to ua of 
an extremely complex character. They certainly do not 
constitute simply " sclerosis of the posterior columns," 
although this is undoubtedly the most important and 
fundamental lesion. Nor can we quite agree with the 
ingenious and brilliant theory of the disease which has 
been put forward by Pieiret.^ According to this observer, 
tabes consists anatomically of inflammatory alterations I 
which have their principal seat al two points, 
in the peripberul receptive organs, such as the retina, i 
auditory nerve, etc., and 2nd, in the columns and e 
ganglia of primary and secondary reflex action. 

The principal symptoms therefore consist of vtuiou 
disturbances of general and special sensibility, while theil 
disturbances of motor function, which likewise occur," 
are to be explained by the intimate relations exieting 
between the motor and sensory tracts ; and those dis- 
turbances which occur in the vaseuhir sphere, muat be re- 
ferred to implication of the vaso-motor system, which ia 

' " Essai BUT lea Symptflraes cSpbaliq^ues du Tabea Dorsilis," Parii, 1 
1876 ; and " Transaolione of the IntematiOQBl Medical C 
IjOadOQ," 
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intermediate between the motor and aeusory tracts, passing 
from the cord to the medulla oblongata, through the medium 
of the posterior pyramids. The disease is therefore by Pierrot 
and bis pupils often culled " senaitive tabes." 

Now there can he no doubt that "all movements are 
performed under the influence of sensory impressions, and 
that the motor nerve nuclei are educated for co-ordinated 
action by corresponding sensory nuclei." (Broadbent.) 
This theory will explain the phenomena of ataxy, but is 
inaufflcient to account for the occurrence of actual para- 
lysis. It is, however, a fact that, to mention only the 
cranial nerves, the third and sLsth, which are purely motor 
in their function, are frequently affected in tabes, while 
paralysis of the portio dura and the motor portion of the 
fifth nerve has likewise been observed. la order, appa^ 
rently, to get over this difficulty Pierrot states that in 
certain fishes, such as Lepidosiren, the muscles of the eye 
receive their branches from the fifth nerve, and that in the 
Amphibia the sixth nerve, which supplies the rectus ex- 
temus muscle, is not separated from the fifth. These con- 
siderations, which are derived from compared anatomy, are, 
however, not applicable to human physiology or pathology ; 
nor is it possible to agree with Pierret in thinking that all 
palsies which occur in the course of .tabes have to be 
looked upon as reflex neuroses. 

Paralysis of the rectus extemna occnrs sometimes years 
before the appearance of lightning pains or other sen- 
sory diaturhancos, and cannot hj any stretch of imagi- 
nation be looked upon as reflex paralysis. Then, again, 
paralysis of certain sets of muscles of the body and 
limbs is not at all uncommon in tabes ; and so is mua- 
cttlar atrophy, owing to wasting of the ganglionic cells 
in the anterior comua of the grey matter. All these signs 
appear to us totally incompatible with the sensory theory of 
tabes, which, although applicable to a considerable number 
£ the symptoms which are observed in that extraordinary 
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disease, cannot cover the whole of them, unless some 
obstinate and unruly ones are placed in the bed of Pro- 
crustes, to be either cut ofE altogether or to be pulled out 
of all their original shapes, so as no longer to resemble 
their natural selves. The time has evidently not come 
yet for " crowning the edifice," that is, for building up a 
theory of tabes which will account for all phenomena of the 
malady ; and a great deal of painstaking observation will 
be required before this desirable object has any chance of 
being accomplished. What we can say with certainty is that 
the anatomical as well as clinical features of tabes are of an 
extremely complex character ; that they vary greatly in different 
cases ; that the mode in which they are grouped together has, as 
2/et, not been found to follow a definite law ; and thai it wovM 
be premature to commit us to any positive or dogmatic view of 
the nature of the disease. 
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CHAPTER IV. 

MORBID ANATOMY OF OTHEE FORMS OF SCLEROSIS. 

1. Primary sclerosis of the lateral colvmns. — The next 
fonn of aclerosis wliich we have to eonHider i:* that 
which ia believed to form the material base of spastic spinal 
paralysis, at spasmodic labes dorsaUs, and to consist of 
primary symmetrical sciei-titia of the lateral columns. This 

I disease, the syinptomB of which are well known, seems as 
jet to have eluded the grasp of the pathologist. Ro88,i of 
3[&nchester, attributes to his colleagues. Professors Morgan 
'.and Dreschfeld, of that city, the honour of having been 
fee first to prove by dissection the connexion of the 
■ymptoms of spastic paralysis with lateraJ sclerosis in a 
primary and uncomplicated case of the disease, and says 
that they found symmetrical sclerosis of the crossed 
pyramidal strands from the medulla oblongata to the conns 
meduUaris, and an entire absence of any other lesion. The 
I same opinion is expressed by Charlton Bastisn^ and by 
I SuBsell,^ of Birmingham. The account, however, given by 
I Dreachfeld, both in the " Transactions of the International 
I Uedical Congress," and in the "Journal of Anatomy" 
1 (1881), shows quite clearly that his case was not one 
mpUcated lateral sclerosis, inasmuch as the giant-cells 
I of ihs grey anterior ccmua were likewise affected. He saya 

"ATieatiw on Dlseaseg of the Nervous Sjitem," 2nd edition, 
ii,, p. 82. London, 1883. 

"A Dictinnarr ot Medicine," by Eicliard Quoin, M.D., F.R.S., 
p. USS. London, 
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that in his case the brain and medulla oblongata 
apparently bealtby; that the spinal oorii Bhowed to the] 
naked eye nothing but alight softening in the dors 
region; but that the microBCopic examinution of the speci- 
men showed the neuroglia in the anterior pyramids of tlia 
bulb to be slightly increased, the anterior and lateral, 
pyramidal strands extensively diseased, chiefly in tha 
cervical and lumbar region of the cord; while the muld.- 
polar ganglionic cells of the anterior grey cornua were 
found wasted from the upper dorsal region down into the 
Inmhar portion of the cord. There was simple atrophy, 
pigmentary atrophy, and occasionally complete absence of 
whole groups of these cells. The case is therefore see 
be one of the amyotrophic! variety of the disease, and 
one of uncomplicated lateral sclerosis. 

Moat other cases which have until now been recorded 
equally unsatisfactory, for one reason or another. Charcot'^ 
and Pitres have described one which was during life 
diagnosed as one of primary lateral sclerosis, but tamed 
out on the post-mortem table to be one of insular dissemi- 
nated sclerosis. Schultze has described four cases in which 
the symptoms of lateral sclerosis were present; and. 
eventually discovered in two of them a tumour of the- 
brain, while the third was one of chronic internal hydro- 
cephalus, the latter even without a truce of sclerosisi 
In another case there was found myelitis from compreasion,! 
or rather dorsal hypertrophic pachymeningitis, the di 
mater being very much thickpned, more particularly; 
laterally, and showing purulent detritus oi 
surface, the pia havihgybecome attached to it, and the 
cord being flattened, compressed, and softened. Aufrecht 
and Hopkins have more recently recorded cases in which ' 
there were the symptoms of spastic paralysis during life,' 
and lateral sclerosis was discovered after death, ^j^, 
however, complicated with atrophy of the anterior comual 
celts. In Hopkins's ease the lateral columns and the , 
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I wlioining portion of the anterior columns proved to be 
nearly devoid of nerve-tubes at tlie lower end of tlie cord; 
■while in the anterior columns overgrowth of intertubular 
connective tiasne was noticed. Higher up in the cord 
more tubes were seen, and in the mid-dorstil region the 
I anterior columns were neiixly normal. Hopkins does not 
state whether the sclerosis was confined to the pyramidal 
tracts, or whether it also affected the direct cerebellar 
column; but the large cells of the anterior cornna were 
much atrophied in the lower half of the organ, except in a 
portioO, taken from the lumbar enlargement; while a little 
lower down, where the cells were arranged in three well- 
deflned groups, viz., a eentral, a larger antero -lateral, and 
a large postero- lateral, the two first groups were markedly 
I atrophic, more especially on the right side. 

The only case which appears to me to be one of un- 
[' doubted and uncomplicated primary lateral sclerosis is one 
I which has quite recently been recorded by Minkowsky.' 

This occurred in the University Hospital of Konigsberg, 

f nnder the care of Professor Naunya. It was that of a 

I girl, aged 19, who was admitted for secondary syphilis 

1 May, 1881. The date of the primary infection could 

f not be ascertained. She was treated by inunction, and 

L got apparently well; but fresh specific eruptions having 

I shortly afterwards supervened, she had to be re-admitted. 

Symptoms of phthisis presently came on, and likewise 

I great weakness in the lower extremities, accompanied 

"with tremor. In January, 1 882, she could not walk without 

inpport; when supported, the gait was shuffling; she 

could hardly lift the toes from the ground, and there was 

much sclerotic tremor. The upper extremities appeared 

feeble, but not paralysed. Sensibility was everywhere 

I normal. The cutaneous reflexes were absent, but the 

I kneejerk was exaggerated on both sides, and there was 
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ancle-clonus. There were no syn 
bladder and rectum. Inunction w 
wid in A little more tlian a week 
peared to be much lean marked, 
walk became more certain, and 



itoms on the part of the I 
i now again resorted to, ] 
'iie tendon reflexes ap- 
Shortly afterwards the 
be tremor ceased. 



month after admission the patient walked tolerably well 
without support. The phtbisiual symptoms, however, i 
creased, and the general condition of the patient u< 
became 60 bad tliat the treatment by inunction had to be 
discontinued. Hectic fever supervened, and the girl died | 
in July, 1882, The inajwction showed to the naked' eye a 
slight reduction of tlie postero-lateral compared with the 
antero-Iateral columns; otherwise no change was percep- 
tible to the unassisted eye. After having been hardened in 
Miiller's fluid, the postero- lateral columns showed a much ■ 
lighter colour, more especially in the dorsal portion of the 1 
cord, and corresponding to the crossed pyramidal and 
direct cerebellar column. Sections of the dorsal cord j 
ahowed under the microscope that the disease was limited 
to the strands just mentioned. In the creased pyramidal | 
columns the number of nerve-tubes was much diminished, 
but thci'e were numerous fibres in » perfectly normal state. 
Some were thin, with ray el ine- sheath atrophied, and there 
were numerous lacunie which evidently corresponded to 
wasted nerve-tubes, and where thin remains of axis- 
cylinders might still be recognised. The neuroglia was 
somewhat overgrown, and contained numerous nuclei, with 
dilated blood-vessels whose adventitia was thickened. 
There were a few oil-globules and amyloid bodies. In the 
direct cerebellar column the nerve-tubes appeared almost 
entirely perished ; the intertubular substance was con- 
siderably proUferated, and there were no lacunffi. All the ' 
other strands of the white matter were perfectly normal. 
In the whole of the dorsal portion of the cord the anterior 
cormia of the grey matter were perfectly normal; the number 
of ganglionic cells was large. In Clarke's vesicular 
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columnB the cells appeared slightly diminished, and some 
of them contained a. gooil deal of brownish pigment. 
There were, however, no certain slgna of actual degenera- 
tion there. 

In the lumbar cord the wasting of nerve-tubes in the 
affected strands was much leas marked, and the grey 
matter perfectly healthy. In the cervical corJ there ap- 
peared to be a good deal of difference between the crossed 
pyramidal and the direct cerebellar strands, inasmuch aa 
the former showed very alight, and the latter a very 
inarked, degeneration. Goll's columns appeared at first 
sight to participate somewhat in the disease, hut on cloaer 
examination this was shown not to be the ease. The grey 
matter was perfectly normal in the upper portion, while ia 
the lower there was a slight effusion of hlood at the 
Itoundary between the anterior and posterior horns. 

This case is also interesting as showing that spastic 
paralysis may occur ia consequence of syphilis. The 
patient was a girl without inherited neurotic tendency; 
the disease appeared after infection, and was nearly cured 
by specific treatment. It also shows that even when 
symptoms of spinal disease disappear, the lesion which 
originally caused them may still be present. Schultze has 
Been a case of tabea where the same occurred. 




Frimuy lateral sclerOBis. 

According to Charcot and Bouchard, the pyramidal 

column is, in primary lateral sclerosis {Fig. 7), found studded 
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with wedge-shaped grey patches, reaching anteriorly as far 
m the lateral column proper, exteriorly as far as the pia 
niator, and interiorly as far as the posterior comua. This 
peculiarity in the localisation of the disease is said to 
distinguish it anatomically from Tiirck's degeneration, or 
secondary lateral sclerosis consequent on cerebral haemor- 




FiG. 8. 

' Secondary lateral sclerosis after cerebral disease. 
(Tiirck's degeneration.) 

rhage or softening, in which the patches are rounded, not 
wedge-shaped, and do not spread exteriorly as far as the 
pia mater; and likewise from secondary sclerosis after 




Fig. 9. 
Secondary lateral sclerosis after myelitis. 

myelitis, haemorrhage into the cord, etc., (Fig. 9,) where 
the grey patches do not extend posteriorly as far as the 
posterior cornua, but where a small intermediate layer 
of healthy white substance remains between them and 
the sclerosed tissue. It has not yet been ascertained 
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FlietheT tfaeae minute differences are at all constant in the 

Bifferent forms of lateral sclerosis, and the 'n'hole eubject 

B still involred in much obscurity. 

Lejden has long ago expressed his disbelief in Erb'a 

)astic paralysis as a distinct dtaeuse; and has, in cases 

|j showed the symptoms described by Erb during life, 

ally found myelitis of the dorsal portion, of the oord. 

Lceording to him these symptoaiB may be owing to 

tayelitis from injury, in the later stages of which 

lanacular spasms and rigidity are apt to make their ap- 

■pearance; to myelitis from compression of the cord by 

carious vertebrte or tumours; to syphilis; to meningitis, or 

pio-myelitia of acute or sub-acute course; and finally to 

that form of paralysis whiuh follows certain acute diseases, 

p.SUch as typhoid fever, smallpox, relapsing and inter- 

tmittent fever, and the puerperal state. 

, Apart, however, from these affections of the spinal cord 
ted its membranes, the phenomena of r^pastic paralysis 
nay be owing, particularly in children, to disease of, or 
jfieiency in, the motor area of the cortex, or of the white 
ionducting strands connecting the latter and the anterior 
of the cord. This may be congenital, and a conse- 
luence of what Heaohl has called porencephah/. If there 
is a porencephalous defect in the central convolutions of 
the brain, viz., the asoending frontal and the ascending 
parietal, then the downward passage of the pyramidal 
strands, which proceed from the ganglionic cells of the 
cortex through the cms, pons, and medulla oblongata to the 
spinal cord, must be arrested. If such arrest takes place 
high up, all four extremities would be affected ; while if 
lower down, only the legs would suffer from spastie para- 
lysis. In almost all such cases there would, however, he at 
the same time epileptiform fits, more or less imbecility, and 
cerebral symptoms. Meschede has described a case where 
there was a defect in the parietal bone, through which the 
brain could be seen to pulsate. After death there was found 
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i mm eil lately beneath the defect in the boue, 
hemisphere, a cavity three inches long and proportionately 
wide and docp, filled with gsrous finid. Tiiis communicated 
with the lateral ventricles ; and both ventricles ' 
much distended by fluid that the cortex as well as iba.^ 
basal ganglia were compressed. The pyramidal strfuidf 
were undeveloped. Kundrat has recorded an analogoraj 
case, in wiiicli the left hemisphere near tlie island of EfliT 
was the seat of a similar cavity ; the lateral ventricles 
were distended by fluid, and the pyramidal tracts of the 
cord completely undeveloped. Similar cases have moiQ.'^ 
recently been described by Ross and Hadden. Where i 
hvery is tedious, more especially in the case of a first cl 
the brain may suffer injury, either hy hsemorrhage, 
ing, or local encephalitis, leading to atrophy of the motor 
area of tiie cortex and sclerosis of tlie pyramidal strands. 
The symptoms of lateral sclerosia may also be complicate^ 
with general paralysis of the insane. 

Secondare/ sclerosis of the pyramidal strands is, howevi 
most frequently seen after attacks of cerebral haemorrliaf 
involving the motor convolutions of the cortex of the brain, 
or the corpus striatum, and after embolism and thrombosis 
of the blood-vessels supplying these parts, more especially 
tlie left middle cerebral artery, leading to softening of tb^ 
motor zone of the brain. The degree and extent of thi 
sclerosis varies. In some cases the whole texture of 1 
pyramidal strand has been found utterly destroyed, thM 
being no nerve-tuhes left, but only amyloid corpuscle 
and overgrown connective tissue ; while in other ( 
degenerative process appears to be more limited, there being 
white patches interspersed in the grey mass, containing 
healthy nerve-tubes. The extent of the primary lesion in 
the brain determines the degree of the secondary acleroaia _ 
in the pyramidal strand. 

The sclerosed appearance of this tract of fibre 
immediately behind the lesion, and follows its anatomicalf 
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tdiBtributioii further down. It is pnrticulBrly innrked in the 
more especially its middle portion. In the 
pons Varolii it is not so obvious, but becomes again mora 
clearly apparent in the anterior pyramid of the medulla 
ohlongata, where it crosses over to the opposite side of the 
cord, and nms down in the posterior portion of the lateral 
column uatil it reaches the lumbar enlargement. This 
sclerosis leads to irritation in the motor cells of the anterior 
horns of the spinal cord, and thereby causes rigidity of the 
paralysed muscles, which is an exaggeration of their normal 
tonicity. It is only in exceptional cases that the sclerosis 
spraads from the pyramidal strand to the anterior horns, 
and induces wasting in the giimt cells of the grey matter. 
Destruction of the centre of muscular tonicity then leads to 
atrophy of the paralysed muscles, which at the same time 
lose their rigidity. All grey cells being connected, the 
process may spread from the anterior to the posterior 
horns, or to the anterior horns of the opposite aide, by 
means of the anterior commissure ; and we have then no 
hemiplegia, hut paraplegia with muscular atrophy. Some 
of the ganglionic cells may be entirely gone, while those 
which remain look sickly, yellow, and granular, and seem 
deprived of their nuclei and Deiters's elongations. The 
intermedio-lateral cells, which are believed to be centres 
of vasomotor action, have likewise occasionally been 
found destroyed 

In cases where decussation is incomplete, sclerosis is 
found in Tiircfc's direct pyramidal column (P, Fig. 2, p. 7). 
Fiechsig has shown that total crossing of the fibres from 
one to the other side only takes place in a certain 
number of cases ; in others there may be total crossing 
of one pyramid and semi-decussation of the other, or 
there may be semi- decussation of both strands. In such 
cases more than fifty per cent, of the fibres of the 
pyramidal strand may remain uncrossed, and then pro- 

I seed straight on to the anterior columns of the same side. 
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Sclerosis may therefore be (iisooYered in 1:'otb the 
Bad. uncrossed pyramidal strands. Bouchard states that the' 
fibres of Tiirck'a columns gradually vanish in the dorsal 
region of the cord ; and that in the lower portions of the 
organ, therefore, only the crossed pyramidal column is 
found sclerosed. Similarly, in compression of the cord, 
descending degeneration is said to be found in Tiirck's 
columns only, if the seat of the lesion is high up. 
This statement has been repeated by most subseqi 
writers on the subject, but seems really to apply only 
limited number of cases. 

Sclerosis of that portion of the lateral column which is knovm 
at the direct cerebellar strands is generally connected with 
other forms of sclerosis, more particularly of GoU's and 
the pyramidal strands columns, and seems to be always 
secondary and ascending. It occurs in Pott's disoase„and 
is generally associated with wasting of Clarke's vesicnlai" 
columns, which are considered to be the trophic centre 
of the direct cerebellar strands. 

2, Sckroeis of GoU's columns. — Primary sclerosis of Goll's 
or the poatero-internal columns apart from any other lesion 
is excessively rare, as up to the present time only three 
such cases have been placed on record, viz., by Pierrot, Du 
Castel, and Gowers. Combined and secondary sclerosis 
of these column a is, however, frequently discovered. 
It is habitually found in cases of Pott's disease in the 
dorsal region of the cord, and other affections of the white 
medullary matter lower down. It is then called aseeni 
degeneration, and is, as I have just mentioned, apt 
occur together with sclerosis of the direct cerebellar strant 
It does not follow disease of the grey matter of 
cord, such as atrophy of the ganglionic cells of the anterior' 
horns, in infantile pariilysia and progressive muscDlar 
atrophy. The crossed pyramidal strands may be found scle- 
rosed together with GoU's columns and the direct cerebellar 
strands. All these strands contain long fibres, and ore 









dorei 



MOBBIS AMATOUT 07 OTHKS F0BH8 OF SCLEROSia. 61 

evolutioDaliy di^tinguislied hj a lato formation of their 
myeline Bheatha. 

Aacending sclerosis of Goll'e columns has been experi- 
mentally proiliiceil by Singer, who has seen it to occur 
after section of the posterior roots of the sacral antl lum- 
bar neryes ; anil from this it is concluded that these 
columns consist almost exclusively of fibres which ascend 
from the roots just mentioned directly towards the medulla 
oblongata. An experiment made by Kahler leads to the 
same conclusion. He injected liquid bees-wax into the 
epidural space from the sixth dorsal vertebra, and this when 
solidified compressed the cord as well as the nerve-roots. 
The invariable conseqnenco was degeneration of the upper 
dorsal and lower cervical roots, and as a secondary conse- 
ice ascending degeneration of GoU's columns. 

3. AmyotropUiQ lateral Schroeis. — This is a peculiar form 
Bclerosis, which was first described by Charcot, and 
is distinguished by simultaneous affection of the lateral 
columns of the cord and of the large ganglionic cells of the 
anterior grey cornua. It seems almost invariably to begin 
in the cervical region of the cord, and has the tendency to 
spread from there both upwards and downwards. The 
doraal and lumbar portions are, therefore, gradually 
affected in the same manner, and the disease eventually 
ips upwards towards the medulla oblongata, where the 
taotor nuclei are found sclerosed. Charcot's observations 
have been amply confirmed by other pathologists. 

In a ease which has recently been very carefully described 
by Stadelmann, the crossed pyramidal columns showed 
in the cervical cord numberless oil-globules, fewer nerve- 
fibres than usual, and overgrowth of neuroglia. The direct 
cerebellar columns and Ttirck's columns were healthy. In 
the pyramidal tracts there was the peculiar " pin-hole " 
appearance corresponding to perished nerve-fibres, the 
vacuum being filled up by a pale, finely granular substance. 
In the anterior cornua was at the same time found great 
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iliiniiiution of the giant-cells, more especially in the met 
and. antero-lateral group, wliile in the iBtermedio-Iataral' 
tract they appeared undiminished. The cells which still 
existed ia the anterior comua were either shrunk 
swollen, pigmented, and had only short proeesaea. The, 
anterior roots were thin, and looked wasted j while Clarka' 
■vesicular colunms were normal. 

In the dorsal cord the disease of the croHsed pyrMnii 
strands was mueh more severe. There were very fe' 
fibres left ; the oil-globules and pin-holes were abundant 
and the degeneration extended posteriorly to the posterior 
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o-lateral zone and the whole 
aa diseased. The anterior cornua were 
the ceryical cord, while in the lumbar 
.s much leas. The pyramidal strands 
in the medulla ohlongata ; the grey 
r of the fourth ventricle, including the 
loglossus and spinal accessory 
atrophied ; any ganglionic cella which still exists 
either shrunk or swollen, pigmented, and almoi 
devoid of protoplasmic or nerve-processea, 

4. Insular or disseminated Sclerosis (I 
— There are three forms of this disease, viz., the tpinc 
which affects different areas of the spinal cord j 
hral, which invades chiefly the motor zone of the brain f 
and the cerebrospinal, in which the two former affectionsfl 
occur together. The merit of having first distingniahei 
this form of sclerosis belongs to Vulpian, and more par 
cularly to Charcot and his pupils. 

In insular sclerosis, multiplication of nuclei and pro-l 
hferation of the fibres of the neuroglia constitute thefl 
initial fact, while degenerative atrophy of the nerve-lnbetJ 
is consecutive and secondary. 

In spinal insular sclerosis the patches are chiefly found 1 
in the antero-lateral columns, but they may exist indis— 4 
eriminalely in all the difiorent portions of the cord, whether 1 
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white or grey. The patches vary in size ami shape from 
that of a millet-seed to a pea or amall bean, and form a 
Btrikiiig contrast with the healthy tissues in which thoj are 
imbedded. They have the same grey or jellowiah colora- 
tion wliich is seen in the long bands of sclerosis with 
which we have become familiar »a affecting entire strands 
or columns. Where there is much proliferation of connec- 
tive tissue, these patches may be shghtly elevated over the 
cut surface, while when there has been much shrinking 
there is a. corresponding depression. 

As far as their microscopical characters are concerned, 

Charcot distinguishes three different zones in these patches, 

viz., Ist, n peripheral zone, in which there is overgrowth of 

connective tissue and wasting of the myeline sheath, while 

■cylinder is either normal or hypertrophied ; 2nd, 

iraruition zone, in which the medullary sheath has dis- 

ipeared, the nerve-tubes have become attenuated, and the 

i-cylinder enlarged ; and, Srd, a central zone, in which 

neuroglia, with the myeline, has disappeared, and the 

(-cylinder is reduced in size. A certain number of 

axis- cylinders, however, always persist in the otherwise 

pletely altered tissue, which distinguishes this form of 

■polerosis from all others. The coats of the blood-vessels are 

ickened ; amyloid bodies are found interspersed in the 

ibrillary tissue ; oil-globules, which constitute the debris of 

the destroyed nerve-tubes, are plentiful in the peripheral 

but absent in the central zone, where the morbid 

E^Tprocesa is finished. 

Klein, of Moscow, who has more recently investigated 
■lie anatomy of this disease, finds the earliest changes in 
the blood-vessels, which are dilated ; the perivascular 
places contain lymphoid cells, the nuclei of the neuroglia 
are increased, and the bulk of the intcrtubiilar substance 
appears augmented. Later on the impaired circulation 
iu the altered blood-vessels and undue pressure by the 
new cellular elements lead to degenerative atrophy of the 



nerve-tubes and uerve-oells. Finally, the neuroglia 
replaced by sclerosed connective tissue, with oceasioi 
complete occlusion of the blood-veasela, whereby thi 
tion oiF the diseased parts is still further affected. 

It would, therefore, appear that at least in somi 
of insular sclerosis there is an analogous change in thfll 
blood-vessels of the affected parts as that which has been. 
described by Ordonez and Bevan Lewis as occurring iiij 
certain forms of tabes. This seems also to be the opinii 
of Bastian,^ who has found the walla of the capilh 
arteries, and veins greatly thickened, more especially th©' 
adventitia, and has seen this overgrowth to extend inwards 
so as to cause fibroid degeneration of the middle and inner 
coat of the vessel (endo-arteritis). Without committing 
himself to a definite opinion whether the process eom^ 
men cos in the neuroglia or the blood-vessels, Bastii 
agrees with other observers in thinking that in this form 
sclerosis the changes in the neuroglia are primary, 
those in the nerves secondary ; while in the bands of 
secondary degeneration the nerves suffer primarily, and 
tho neuroglia subsequently. 

The patches of primary insular sclerosis do not 
pear to conduce to any secondary degenerations, eithi 
ascending in Goll's columns, or descending in the antei 
lateral columns. Most probably the reason of this 
the peculiar anatomical character of the lesion, as, tbrougl 
the persistence of the axis-cylinder, the nervous i] 
is not entirely cut off between the fibres and their tropbii 
centres. We should therefore expect to find any 
degeneration only in very far-advanced cases of insular'' 
sclerosis. 

5. Of other combined sysiem-diseases of the spinal cord 
our knowledge is as yet very rudimentary. Kahler and 
Pick have described cases where the pyramidal strandsig 
the direct cerebellar strands, and Goll's columns 

' Za^. cil., p, U90. 
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and Striimpell liaa recorded some ia which the 
patients showed during life tlie symptoms of amyotrophic 
lateral sclorosia, and in whom there were found after 
death combined degeneration of the pyramidal tatrands, a 
portion of the posterior cohiranB, the direct cerebellar 
strands, and atropby of ceUs in Clarke's vesicular columns. 
The white strands juat mentioned are evolntiocally dis- 
tinguished by late formation of the myeline sheatha. In 
this aSection there is also no transverse spreading of the 
disease, and each system is independently affected, as 
shown by different degrees of iatensity of the affection in 
each, while the symmetrical character is fully sustained. 
Ab regards the posterior column, it appears that juat those 
parts are affected which escape in the earlier stages of 
tabes, viz., the body of GoU's columus, the small round 
-Aeld at the anterior end of tbe anterior area, and the pos- 
tero-external field (2, 3, and 5 in Fig. 3) in Burdach's 
rigolnmns. 

Friedreich' in 1863 drew attention to a peculiar form of 
'the disease to which he and others have applied the term 
hereditary ataxy. This name, however, appears to be an 
unsuitable oue, as it seems to imply, first, that the disease 
usually known as tabes or ataxy is not hereditary ; and, 
second, thot the disease which Friedreich described, both 
clinically and pathologiually, is identical with Romberg's 
tahes dorsalis or Dachenne's ataxie locojnolrice. Such, 
however, is not the case, as hereditary influence ia not 
altogether wanting in ordinary tabes, and the malady first 
described by Friedreich differs in so many essential points 
from ordinary tabes that we now consider the two affections 
to be quite distinct. 

The cases originally recorded by Friedreich, were not 
such of direct transmission of a peculiar form of spina! 
disease fi'om parents to children, b\it instances of a malady 
vi. and iiTii., 1863 ; vol. Ixviii. and 
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occurring ia brothers and sisters whose parents had been 
free from it. The term " hereditary tabes " is therefore a 
mianomer. " Family ataxy," although more correct, does 
not sound well ; and under these circumstances we may 
proviaionaily call the malady in question Friedreieh's 
disease, which has the advantage of aot committing us to 
any special pathological theory. 

The pathological lesions in Friedreich's disease show a 
greater variety of degenerative changes than those which 
are habitually discovered in ordinary tabes. There is not 
only posterior lepto-meningitis and sclerosis in G-oU'a and 
Burdach's columns ; but the lateral columns, Clarke's 
vesicular columns, the central grey matter, and even the 
anterior columns are found sclerosed. In the medulla 
oblongata the .sclerosis extends to the posterior pyramids 
and the floor of the fourth ventricle, involving the nuclei 
and trunks of the hypoglossal nerves. The posterior roots 
have generally been found wasted and indurated, and the 
brachial, crural, and sciatic nerves in a state of atrophy. 

Friedreich's disease, therefore, appears to be a diffuse 
sclerosis of difEcrent portions of the spinal cord and 
medulla oblongata, and clinically as well as pathologically 
distinct from tabes and from insular sclerosis. It is hardly 
worth while to discuss seriously Hammond's opinion, that 
the disease begins in the bulb, and afterwards invades 
the cerebelluni ; for we shall see further on that clinical 
observation shows it to conunence in the lumbar enlarge- 
ment of the cord, while pathological anatomy has showa 
thO' cerebellum to be healthy even after the affection had 
lasted upwards ol: thirty years. The complete collapse 
of Duchenne's first theory of locomotor ataxy being a cere- 
bellar disease might have prevented Hammond from once 
more bringing the cerebellum forward in connection with 
the pathology of a similar uomplaint, 

6. Finally, it has been shown that there is such a thinjf > 
as pMudo-tclerosia. There may be clinically all the symp- 
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toms of sclerosis of the lateral columns, or of insular 
sclerosis, yet no lesion is discovered after death. In 
hysterical girls, Miiller of Gratz, and my colleague, Hughes 
Bennett, have drawn attention to this occurrence of pseudo- 
lateral sclerosis, and Westphal has recently seen two cases 
of pseudo-insular sclerosis without anatomical lesion : one 
of these patients was a lad, who began to show signs of 
motor debility in the upper and lower extremities, and 
double vision at the age of eighteen ; six years later he 
became imbecile ; there was tremor in both upper and 
lower extremities attending any voluntary movements, and 
the phenomenon known as paradoxical contraction ; tremor 
was also seen in the head, tongue, and lower jaw ; the 
speech was drawling, and all movements were slow and 
clumsy. Three years afterwards the patient died, and all 
parts of the nervous system were found to be healthy. 
Some time ago I had a girl under my care at the hospital, 
who had been bedridden for three years previous to her 
admission, and who on examination showed all the symp- 
toms of primary lateral sclerosis. Three months after- 
wards she left the hospital nearly well, and it therefore 
became quite evident that no structural lesion had existed, 
but that the case had been one of pseudo-lateral sclerosis. 
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That certain poisona, when habitually taken into the I 
system, may lead to sclerosis of certaiu portions of tha I 
spinal cord, cannot be disputed. It has long been knonu i 
that a peculiar form of spinal debility is caused by eating J 
bread mixed in undue proportions with ergot of rye, the I 
permanent mycelium or aclerotiura of a fungus of the family' 1 
of the pyrenom'ycetes, which grows on the flower and fruit I 
of secale cereale, and which contains, according to the 
researches of Drugendorff and Podwissotzki, two active 
principles, viz., sclerotinic acid (about 4"3 per cent.) and 
a colloid substance termed sclero-mncine (from 2 to 3 per 
cent,). The term ergotine, which was first introduced by J 
Wiggers, and afterwards nsed by Bonjean and Wenzell, [ 
had better be avoided, as very different substances are I 
comprehended by it ; and it is by no means proved that I 
what is called ergotine really constitutes the active prin- 
ciple of ergot. Even leHH is known of other alkaloids said j 
to be contained in the mycelium, viz., ergotinine and I 
ecboline. Sclerotinic acid, however, is a definite poison, i 
five grains of which will kill a kitten, while ten grains 
prove fatal to a rabbit. The phenomena produced by the J 
administration of this substance are, according to Xibitin, , 
paralysis, lowering of the temperature of the body, and 1 
retarded respiration, which latter ceases before the heart's 
action is arrested. Tuczek has endeavoured to produce 
tabee artificially by feeding animals with small doses 
of ergot and sclerotinic acid. Under the influence of | 
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ergot, mice and fowls died rapidly, with Hymptoms of 
wasting anJ fatty degeneration of the principal organs. 
Rabbi tn, on the other hand, appeared to be inauyceptible to 
the action of the poison, since they remained perfectly well 
when fed for monthH with doses varying from half an 
ounce to an ounce. Cats aad dogs, again, wasted away, 
became unsteady, more especially iu the hind legs ; but the 
knee-jerk persisted, and after death no change in the spinal 
cord was discovered. Sclerotinic acid in small doses pro- 
duced, according to the same observer, more distinctly the 
phenomena of locomotor ataxy, first in the hind-legs and 
aftervards in the fore-legs ; but the knee-jerk could be 
elicited to the last, and inspection of the cord showed 
that organ to be unaffected. Experiments made with tri- 
ithylamin have likewise given uncertain data. 
While, therefore, the results of purely experimental path- 
'Ology are ambiguous, and so far bear out Vulpian'a state- 
made some years ago, that it is impossible to produce 
artificially in animals, it is certain that when bread 
contaminated with ergot of rye is habitually taken as food, 
posterior sclerosis becomes developed. Until lately tlie 
description of the symptoms which occurred iu such cases 
has been somewhat obscure, and the results of inspectioik 
not sufficiently clearj but recently Tuczek has given a lucid 
description of an epidemic of this kind, which occurred in 
the district of Frankenberg (Hesae) subsequently to the bad 
harvest of 1879, when as much as ten percent, of ergot of rye 
was found to be mixed with the flour of which the bread 
supplied to tho inhabitants was made. The district men- 
tioned contains twelve villages, with a population of 2,500 ; 
five hundred of the latter fell ill, many of whom were 
children. The common people there are miserably poor ; 
the dwellings and the food are generally abominable ; and, 
in addition to this, the people have an extraordinary prone- 
ness to dram-drinking, for on the average three quarts of 
raw potitto-spirit are consumed daily by each person, and 
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even children are found addicted to this pernicioua habiti 1 
The harvest of 1880 contained much less ergot of rye than ( 
the one of 1879, and does not appear to have led to any I 
fresh outbreaks of the malady ; yet it gave rise to many* I 
relapses ; and although the harvest of '81 was good, and [ 
the meal pure, cases nevertheless occasionally presented -1 
themselves even then for admission into the hospital, { 
owing to relapses. 

In some few instances the action of the poison appeared to 
be rapid, since severe cerebro- spinal symptoms were observed I 
soon after the ingestion of the poisonous bread. In 1 
the largest majority of cases, however, the mental affection, 1 
as well as the epilepsy and tabes, broke out some montha f 
afterwards, and in some instances ergotis; 
siderable time after the consumption of the bread had been J 
discontinued. 

This seems to show that there is, apart from the primary I 
affection, a kind of secondary or late intoxication- 
resembling somewhat the progress of syphilis — and leading 1 
eventually to severe disease of the centres of the i 
system. Seventeen patients suffering from ergotinie tabes J 
were received into the University Hospital of Marburg, ' 
eleven being males and six females, including six children I 
under fifteen years of age, There were other cases in which. I 
attacks of mania, with epileptiform seizures, formed the ] 
principal symptoms ; yet in all eases without exception 1 
the knee-jerk was absent, and eventually returned only in i 
a single instance, although a good many cases recovered. J 
Even in children, in whom, as a general rule, the patellar J 
reflex is so well marked, it could not be elicited after they J 
had shown symptoms 

In the cases of tabes, numbness, pins and needleS) \ 
lightning-pains, a feeling of constriction round the wais^ | 
analgesia, staggering on closing the eyes, and ataxy of j 
gait were present. The faradic sensibility was mucli ] 
diminished ; and the faradic wire brush applied with i 
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powerful current caused hardly any reddening of the skin. 
The pupils were large, as is often seen in the commence- 
ment of tabes. In four fatal cases Burdach's coIumnB 
were found sclerosed, while GoU's columns appeared to be 
either oormal or only slightly affected. The antero-lateral 
columns and the grey matter were healthy. In Burdach's 
columus the degeneration could be traced throughout the 
entire extent of thepe tracts, from the lumbar portion up to 
the medulla oblongata. The pia spinalis was found to he 
henltby. The changes in the cord consisted essentially of 
OTergrowtli of the neuroglia and atrophy of nerve-fibres. 
There were no traces of acute myelitis anywhere. Cor- 
pora amylacea were present. 

The absence of the knee-jerk was of the greatest dia^ 
gnostic value in all tbese cases. In some, where at first only 
epileptic seizures or mental symptoms were preaent, this 
symptom justified the conclusion that there was even then 
a definite anatomical alteration in the posterior columns of 
the cord. In one of these patients absence of the knee- 
jerk was the only sign of tabes, and yet the inspection 
flhowed that even at such an early stage there was decided 
evidence of degenerative atrophy in the cord. The blood- 
vessels and the pia mater were healthy, and so were the pos- 
terior roots and spinal ganglia ; but in the lumbar and lower 
dorsal cord the whole transverse section of Burdach's column 
was found to be diseased; further upwards only the middle 
portion of this system appeared to have suffered, while in 
, the cervical cord only a small tract contiguous to Goll's 
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. causation 
spinaJ paralysis, with presumably ficleroais 
' of the pyramidal strands of the cord, by eating bread 
mixed with the meal of the grain of Lathyrua Cicero. 
This bread is consumed by the poorest classes in Upper 
and Central India, especially near Allahabad and in Upper 
Seinde, in Algeria, in some parts of France, and in the 
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south of Italy, where the people call it " mochJ." 
Hippocrates aud Galen speak of crvrutn impotentia in 
those who fed on ervum, which is analogous to Lathyma. 
Tflrgioni-Tozzetti observed an epidemic of this diseaefii 
which he called "epidemia di storpio " (cripple -plague), in 
the last century. In 1873, Professor Cantani, of Naplea, 
proposed to call it Latliyrism, in order to point out its 
analogy with ergotism. It was, however, Urunclli,' of 
Borne, who recognised that the peculiar affection caused 
hy eating Lathyrus shows the symptoms of spastic spinal 
paralysis. Ho happened to see, in October, 1880, five 
cases of this kind, and found that all the patients had come 
from the commune of Alatri, near Borne ; they were 
small farmers, three of whom belonged to the same 
family ; and they had for several months been obliged to 
subsist on bread consisting of equal parts of rye and 
Lathyrtis. Proceeding to Alatri, Brunelli found six more 
persons similarly afEected. Most of them were young 
men under tliirty-flve years of age. The aged and the 
children who partook of the same bread did not appear to 
suSer. In that part of the country the disease had not 
been known before 1875, when a large quantity of Laihyras 
grain had been imported and sold at a very low price. 

The first symptom of illness consisted of debility and 
tremor in the legs ; the patients had the appearance of being 
drunk, more especially after meals taken when the Latkyrua 
hread had been the only food. If the use of the bread 
was then discontinued, the people got quite well again ; 
but in those whom poverty obliged to go on with it for 
any length of time the disease made rapid progress, and 
after two or three months presented the characteristie 
aspect of spastic paralysis. There was great stiffness in 
the legs, and impaired power of walking; the steps wore 
short, and the feet dragged on the ground ; the legs were 

'"TianMctions of the Intatnational ModiuBl CongtsBs," London 
1881. Vol. i 
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approached to one another by rigidity of the adductors of 
the thighs ; the toes were contracted in flexiou, and the 
heela Ufted from above the ground by contraction of the 
gastrocnemii. Those moat aSected seemed when eitting 
riveted to the chair, and could only get up after repeated 
eflortE. Crutches and ordinary WRlking- sticks were of 
httle use to them ; but they got on better with a long sort 
of an aJpenatock, of which they grasped the upper end 
with both hands. Muscular nutrition was not impaired ; 
there was no affection of sensibility or of the special 
sensea, (he sphincters, or the brain. The tendon re- 
flexes were exaggerated, more particularly as regards the 
rapidity with which the leg was jerked forward on per- 
cussing the patellar tendon, and less so with regard to the 
extent of the movement produced. 

It has been noticed in Italy that pigs, after feeding on 
the fresh plant of Lathyrus Cicera begin presently to drag 
their hind legs. The dried grain of the same plaut, when 
taken by pigs, dogs, and rabbits, causes similar effects. 
Babbits seem to die soon after they htive been fed on it, 
while hogs resist the action of the poison much longer. 
Lathyrism is by some authors believed to be identical with 
beri-beri, hut recent researches seem to make it probable 
that the paraplegia of beri-beri is not owing to spinal dis- 
use, but to acute multiple neuritis. 
Mr. Barron, of Liverpool, has given me an interesting 
l.wicount of an epizootic in horses which lately occurred 
. that city, owing to their having been fed on Indian 
mtters, which are supposed to be the seeds of Lathyi-ua 
pus, A team-owner began feeding bis horses, which 
re seventy-eight in number, and amongst which there 
refour ponies, on mutters in the beginning of October lust. 
|-31iey remained apparently well, although the men com- 
Iv^lained of slowness of the lateral movements of the horses 
Kin Btobles and difficulty in backing. To this, however, no 
f attention was paid until the end of March last, when (he 
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weather was cold and damp, with eaaterly winds. At this 
timo a horse waa seized with kryngeal spasm in the 
street, and fell dead from asphyxia. Nine others have 
since died, with the same symptoms ; and in all thirty- 
three have been affected, — no ponies, and only one mare. 
In one horse tracheotomy waa performed for the laryn- 
geal spasm. Mr. Barron has as yet had hut one post- 
mortem examination, in which he was unable to get the 
medulla oblongata, but found complete atrophy of the left 
recurrent laryngeal nerve and the muscles supplied by it ; 
no apparent wasting of other muscles ; but this remMned 
doubtful, aa microscopic examination of the right re- 
current nerve and the muacles animated by it showed a 
commenuement of atrophy. He also found wasting of 
the motor cells of the anterior comua of the cord, whii 
was most marked in the left aide, with sclerosis of thdl 
corresponding crossed pyramidal strand. 

It would be interesting to ascertain in future observBr- 
tions of this kind whether it is chiefly or exclusively the 
ahductora of the vocal cords which are affected, and 
whether the adductors remain healthy or are contracted. 
Laryngeal " crises " with fatal results have occurred in 
patients affected with tabes, but their occurrence in spastic 
spina! paralysis ia problematical. An examination of the 
patellar tendon reflexes in the suffering horses would ehow 
whether the disease from which they suffered partook 
more of lateral or of posterior sclerosis ; but the wasting 
of the ganglionic cells of the anterior cornua of the cord, 
which Ml'. Barron discovered, goes some way to ahow 
that it may have heen that form of spinal disease which ii 
known as amyotrophic lateral sclerosis. 

I now proceed to consider the ii 
poison which is far more subtle in its nature, more widely 
diffused over the earth, and more destructive of humaa 
life and happiness in its effects than any other, viz., the 
poison of syphilis. S;/pMis, which begins as a blood' 
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md, if uniiheokeJ in its course, ends ns a flesh-and- 
blood disease, has long been known to play an important 
part ill the production of certain diseases of the brain, such 
as tumour, arterial tlirombositi, and meningo- encephalitis. 
It is, however, only quite recently that evidence has been 
brought forward from different quarters showing that it 
lies at the root of most cases of tabes which come under 
our observation in practice ; and I have no doubt that it 
■will presently be found to have likewise a direct or indirect 
influence in the causation of other forms of primary 
Bcleroais of the cord. For practical medicine this ia one 
of the moat important facts which have been elicited by 
recent researches, as it seems to open up to us a new 
prospect of our being able by energetic and long-continued 
treatment of the venereal distemper to prevent the out- 
break of tabes in many instances, and to cure it, if the 
patient comes under care in the initial stage of the malady. 
When it once becomes known throughout the profession 
that insnfficient treatment of the earliest symptoms of 
venereal disease opens the door to the invasion of such 
HD awful disease as tabes, which causes the most severe 
BufEeringa that men are called upon to endure, and which 
when fully established baffles all our therapeutical 
resources, it may surely be hoped that the treatment 
of primary syphilis, and of the earlier stages of secondary 
Eyphilis, will be carried out in a more systematic manner 
than is now frequently the case, and that every trouble will 
taken to destroy that baneful and insidious poison of 
syphilis before it has taken a thorough hold of the system. 
^stead of telling the patient, as is now often done, that 
Is primary affection is "' nothing," aud " will soon be 
attention should be drawn to the necessity of a 
long and persevering treatment, if he values his health and 
happiness ; and he should be plainly advised that it is very 
oft«n in cases which have a mild beginning that years 
afterwards the most terrible consequences are apt to super- 
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vene. Wo fortunately possess specific aatidotes to the 
syphilitic poison in mercury and iodide of potaaaium ; but 
these can only exert their full effects if perseveringly used 
forniftny months from the Tery beginning of the malady. 
Thus only can we eventually succeed in preTenting the 
evolution of some of the direst diseases to which the humua 
species is liable. 

The earlier observers of tabes did not recognise the 
connexion between that malady and the venereal poison. 
Thus we find that Romberg,' that sagacious physician, to 
whose clinical acumen we owe the first and truly masterly 
description of the more prominent symptoms of the disease, 
when discussing the causes of tabes, does not say a single 
about syphilis. Duchenne,* many years afterwards, noticed 
that several of his patients had had syphilis, and that this 
appeared to be the only rational or obvious cause of the 
ataxy ; but he added that such a conclusion was hazardous, 
inasmuch as there was no novel or special symptom in those 
cases, apart from certain well-known signs of the venereal 
distemper. It is true that the pain complained of appeared 
occasionally to be more severe or was only felt at night, 
but this also happened when there was no syphilis ; while 
with regard to treatment, anti-syphilitic remedies had no 
beneficial infiuence on the disease. Fouruier was the first 
who, in 1 876, expressed himself decidedly for the syphilitic 
origin of tabes, and has more recently developed his ideas 
fully in a work^ which, although written, in the spirit of a 
special pleader, contains, nevertheless, a large amount of 
irrefutable evidence establishing his thesis. He was fol- 
lowed in France by Vulpian,* who placed syphilis in the 
first rauk of those influences which determine the outbreak 

' Berlin, 1B40. 

' p. 655. 3rd Edition, Paril, 



of the malady, and asserted that there are few patients 
suffering from tabea who have not, a, few years before the 
appearance of the first symptoms, had an infecting sore and 
secondary syphilitic manifestations ; that a few of these 
have been properly treated, but most of them very insuffi- 
ciently BO ; and that amongst twenty patients suffering 
from tabes there were at least fifteen who had previously 
been syphilitic. Caizergues,'- who has reported u hundred 
cases of syphilitic affections of the cord observed by various 
anthora and himself, has from his own experience recorded 
three cases of undoubted syphilitic tabes. Grasset* has 
recently made the inspection of one of these latter cases, 
and found in the brain diffuse lesions of meningo- 
encephalitis, and in the cord systematic sclerosis, which, 
below the cervical cnlargemoct, affected the whole of the 
posterior columns, and, above that point.only GoU's columns. 
In that case the ataxy had been confined to the lower 
extremities, but the patient had also suffered from general 
paralysis (megalomania). According to him, the circum- 
stance that svphilis habitually produces diffuse lesions in 
the brain does by no means show that it could not produce 
systematic lesions in the cord ; and he is of opinion that 
elinical evidence should, as far as this point is concerned, 
be held of greater weight than pathological anatomy. 

In this country, Moore, Dreschfeld, Drysdale, Gowers, 
Hutchinson, and others have expressed themselves in 
favour of the sypbiUtic origin of the disease ia the majority 

A few years ago it occurred to me * that it would be 
worth while to ascertain the influence of syphilis in the 
production of other diseases of the nervous system, and to 

I •< Dea Myclites SypIiiUtiquei," p. 72. Montpelliar, 1878. 
':"Trait£ Fratiquu des Maladies du Systima Nerreuz," p. 1017. 
2itdBditicia. MontpeUier, IBSl. 
* "The Landflt," 1881, vol. ii., p, 496 ; and " TranaactioM of the 
itianal Medical Congiesa," 1881, vol. iL, p. 33. 
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compare tbe numberH thuB obtained with those which had 
already been recorded fortabea. In this way a kind of croas- 
experimeiit would be made whereby I thought that a good 
deal of light might be thrown upon this question. I there- 
fore analysed a thousand conaecutive cases of nervous 
affections recorded in ray case-books with regard to this 
point, without making the least attempt at selection. 

Amongst these there were 206 of epilepsy ; 101 of 
neurasthenia, without evidence of substantial lesions of 
tJie nervous system ; 77 of hemiplegia owing to cere- 
bral biemorrhage or softening ; 51 of neuralgia ; and 32 
cases of tabes with fully developed symptoms ; the re- 
mainder were cases of hysteria, infantile paralysis, local 
paralysis, muscular atrophy, amesthesia, ehorea, tumour 
of tbe brain, impotency, paralysis agitans, torticollis, etc. 
It then appeared that in 29 out of the 32 cases of ataxy 
there was a syphilitic history ; and in these 29, secondary 
symptoms had occurred in 28, while in one of them 
there had been a soft chancre and a bubo, but no 
secondaries. 

This shows a percentage of 90'6 in favour of tbe syphi- 
litic origin of tabes, which appears exceedingly high when 
compared with the percentages found for other nervous 
affections, inasmuch as of 206 cases of epilepsy only 10, 
of 101 cases of neurasthenia only 12, of 77 cases of 
hemiplegia 5, and of 51 cases of neuralgia only 2, had 
iioen preceded by syphilis. The percentages 
fore, us follows :— 

Tabes was preceded by syphilis ii 

Neurasthenia „ „ 

Hemiplegia „ „ 

Epilepsy „ „ 

Neuralgia „ „ 

There were i 
the oeular mus 



rendered it probable that sclerosis 




additional eases in which paralysis of 
shooting pains, and sexual debihty 



posterior columns of the cord, and in four of these there 
were eyphilitie antecedents. These eases, however, were 
lost sight of before tlie symptoma had become unequivocal ; 
und, as they all occurred some time before the loss of the 
patellar tendon-reflex was utilised for the diagnosis of this 
disease, I tbinlt it better to exclude them. Tet it is a sig- 
niflcant fact that in four out of these six doubtful cases 
iyphilis should have preyiously occurred. 

With regard to the intcn'al which had elapsed between 
the first symptoms of syphilis and of tabes, it was found 
that the former had preceded the latter upwards of twenty 
years in two cases, between ten and twenty years in seven 
cases, between two and ten years in nineteen cases, and 
eighteen months in one case. Amongst the three cases in 
which there was no history of syphilis, the affection was 
attributed in one to an operation for piles, in another to an 
accident in a tramcar, and in a third to exposure to wet 
'and cold. The age at which tabes became developed was 
from twenty-one to forty-five, and all the patients were 
males. In all cases, some other cause, such as accidents, 
over-exertion, the influence of wet and cold, and sexual or 
alcoholic excesses, were mentioned as having led to the 
outbreak of the complaint. 

Since taking these percentages I have had thirty-four 
new cases of fully developed tabes under my care in pri- 
vate practice .^ Amongst these patients twenty -eight 
acknowledged having had syphilis, while six denied any- 
venereal infection. The pci'centage of syphiUtio tabes in 
this set of cases would be therefore 82'4, and of the non- 
syphilitic 17'6. I think it right to add that amongst the six 
patients who denied syphilis, thero were two who had, in 
consequence of the pecufiar circumstances in which they 

' I have purposely abataiDed from utilising my hoapitol eiperieuoe of 
tabes for the elucidatiou of thia subject, as I have found the etato- 
mouts of hospital patients witb regard to previous infection in general 
to be unreliable. 
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were placed, the atroiigeat possible iuducement to refer 
the disease to accidents, and to deny any venereal infec- 
tion. One of them had a suspicious papular eruption on 
the chest. 

The entire percentage in the two sets of cases would 
therefore amount to 86'5 for syphilitic and 13'5 for non- 
ay phili tic tabea. 

In Germany it was chiefly Erb ' who made himself the 
champion oE the ayphilitic theory of tabes. He found that, 
out of 122 cases which had occurred in his practice, syphilis 
had preceded tabes in 89 per cent. To tbeae he added 
more recently another aet of cases, bringing the whole up 
to 200. In the latter cases the percentage amounted to 
91, In twelve hundred cases of other nervous afEectiona 
the percentage for antecedent syphilis waa only 22'75, 
while 77'25 had preaeuteil no syphilitic manifestations. 
Erb waa therefore led to the conclusion that few people 
who have not had syphilis are hkely to get tabes. 
Leyden,* on the contrary, states in a somewhat peremptory 
manner that the theory is wrong, because it ia baaed on 
statistics only, and that statistics may prove anything. He 
considers that the anatomical changes found in tabes have 
not the slightest resemblance to other notorious leaions of 
syphilis, and that specific treatment does no good in tabea. 
For these reasons he rejects the apeeifle theory of the 
disease ; yet in the same paper he states that iodide of 
potassium must, after all, be looked upon as the most useful 
remedy for it ! Weatphal, ^ whose opinion ia entitled to the 
higheat respect, haa likewise been, from the beginning, a 
consistent opponent of thia theory. He has no faith in 

' " CentralbUtt, etc," 1881, p. 196; and "Transactions of the In- 
ternational Medical Congress," 1881, vol. ii., p. 32; and "Berliner 
Uiniiche WocbenBelirifl," No. 33, 1383. 

' " Tabea Dorsalia," in Eulenbur|*3 " Encyclopiidie, etc." 'Wien und 
Leipzig, 1883. 

> " Archiv Cur Pajcbiatrie." Berlin, 1879-83. 
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dsticB, as he SbUs it impossible to rely on the state- 
.ments of patients. Some of these latter consider any sore 
on the sexual organs to he I'enereal, and even surgoona are 
in the hahiC of treating any abrasion on those parts as 
ayphilitic in order to be on the safe aide. 

Where opinions amongst those best qualified to judge 
ffer so widely, a full discussion of all the different points 
dispute appears to me the only way to arrive at the facts 
of the matter, 

1. With regard to statistics, it seems hardly fair to ex- 
clude them altogether, as they are constantly utilised for 
determining various points in the pathology of other 
diseases, such as fevers, consumption, epilepsy, etc. To 
my mind the adversaries of the syphilitic theory of tabes 
would combat this view more effectually if they would 
ftimiah ua with statistical data from their own practice, 
showing that syphilis has been absent in a large proportion 
. All the percentages which have been published 
favour of syphilis being of great influence in 
ing to the appearance of the disease. They are as 
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rely cannot be a simple coincidence ; moreover, if 
L the facts were known, it seems probable that these per- 
mtages would appear even higher than they actually are. 
It is well known that syphilis is often overlooked by care- 
less persons, where its manifestations, whether primary or 
secondary, are mild, A small primary sore, which heals 
readily in a short time, may be followed by a few spots of 
roseola and a slight soreness, in the throat and tongue. 
Ilia disappears with or without any treatment, and the 
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patient thinks tliat be never had syphilis ; yet four, five or 
ten years afterwards double vision and a severe attack of 
lightning pains may herald the invasion of tabes, which 
is as plainly owing to the venereal disease as gummata or 
sarcocele. 

2. It is frequently noticed in practice that patients deny 
having ever exposed themselves to infection, at a time 
when they show the most evident signs of it. More 
especially in hospital we often see patients who are covered 
all over with a syphilitic rash, and have ulceration in the 
throat and palate, and yet statelplaJnly that they never had 
any "venereal." Even private patients, who ought to know 
better, occasionally suppress the information which is so 
inipiortaiit for us, from a sense of false shame. Some no 
doubt forget it in the course of time ; others overlook it ; 
and where there has been a urethral chancre or inherited 
syphilis, patients may be well excused for not knowina 
that they ever had such a complaint. 

Case 1. — In August, 1879, Dr. Wright, of Derby, asked 
me to see a commercial traveller, aged fifty-three, who had 
been twice married, and acknowledged having exceeded 
a good deal in his sexual relations. His habits had been 
irregular. Three years ago his present illness commenced 
with a feeling of numbness in both hands. When ho put 
his hands into his pockets to feel for anything, he had not 
the least notion of what there was there. I made him 
close his eyes, and put coins and other familiar objects 
into his bands, but found him totally unable to determine 
their nature. Ho could, however, still feel sharp prick- 
ing and pinching. He had optic atrophy in both eyes to 
:0 read No, 19 of Jaeger's 



such an extent as to bo 
text -types. Argyll-Roberts 
The hearing on the left ear w 
of pain in his legs, which wa 
ing, at other times dull, and 



a the leg not larger than a 



in a symptom was present, 
LS defective. He complained 
sometimes acute and dart- 
frequently confined to a 



Thfla 



ETIOLOST. 83 

patellar reflex was absent ia both sides. He was very 
un8t«aiiy on bis legs ; could not stand on one, without 
being supported and with bis eyes open ; nor could he 
balance himself on both legs with his eyes cioaed. The 
gait was ataxic in the highest degree ; he had the greatest 
difficulty in going downstairs, and ia the dark he could not 
walk at all. The spine appeared to be tender on pressure. 
The bladder was sluggish ; the sexual power and desire 
Tery much diminished ; on attempting copulation, erection 
was imperfect, and ejaculation preraature. He had lately 
been often subject to small abscesses on the second finger of 
the left hand, which made the whole ann so tender that he 
was unable to use it. On being asked whether he had 
had syphilid at one time or another, he answered, " that he 
thought he had had something, but did not remember what 
it was ; yet he beiieTod that a doctor had burned him." 

In the following ease, antecedent syphilis was at first 
denied, and subsequently acknowledged : — 

Cage 2. — ^In October, 1879. Mr. Bader asked me to 
see a merchant, aged forty-four, who had for three 
years past suffered from paralysis of Iho left rectus ex- 
temns muscle and gradually advancing atrophy of both 
optic nerves. He could only just road No. 6 Jaeger ; had 
achromatopsia and bilateral rayosis. He denied having 
ever had any syphilis, and attributed hia illness to 
excessively hard work and annoyance in business. He 
also suffered from chorea, which had commenced during 
cliildhood and never left him ; aud he had been impotent 
for five years. The patellar reflex was abseot, and there 
was some ataxy in standing, but not in walking. After 
the patient had been under my care for some time, he 
one day told me that he had really had syphilis about ten 
years ago, and suffered for twelve months from various 
manifestations of the distemper, chiefly in the mouth and 
throat. He gave as his reason for denying this, in the first 
), that "the very thought of his foolish behaviour at 
g2 
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that time annoyed him so mucli that he preferred not to 
talk aliout it." 

Cme 3. — lu April, 1879, I was consulted by a merchant, 
aged tliirty-flve, married, and father of four children, who 
attributed the Bymptoms of tahes from which he was then 
suffering to au accident which he had had in a tram-car. 
Ten months ago he noticed that he suddenly saw everything 
double ; and the right eye was turned inwards, ho that he 
evidently had had paralysis of the right rectus extemiia. 
He recovered from this in about three months. When I 
first saw him there was a degree of ptosis in the right eyelid, 
malting the right eye look considerably smaller than the left. 
The knee-jerk was absent in both aides. Walking was 
troublesome, the right leg being worse than the left. He 
could stand pretty well on the left leg, but could not 
balance himself when standing on the right. There was 
a tight feeling across the chest and throat, and great uiuuh- 
nes3 from the waist downwards. I asked him whether he 
had had syphilis, and he denied it indignantly. On ex- 
amining the penis, however, I discovered an enormous scar 
on the gland. To my question as to the origin of this scar, 
the patient replied that it was owing to tiie resistance he 
had experienced on consummating marriage I It had, how- 
ever, all the appearance of a syphilitic cicatrix ; and the 
patient eventually recovered completely under specific treat- 
In some cases the initial symptoms of syphilis are so 
very slight that a lay patient might have some difficulty in 
believing that so little could have led to so much ; while 
the medical intellect is better able to grasp the full bearings 
of this influence. 

Cate 4. — In September, 1882, 1 was consulted by an Irish 
practitioner, aged forty, single, who told me at the begin- 
ning of the interview that twenty years ago he had had a very 
mild form of syphilis, namely, a small chancre which healed 
rapidly, and six weeks afterwards a slight ulceration in the 
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tongue. He had never Iiad any rash on the skin, or ulcera- 
tion in the throat, or any further mauifeatation of the 
Bpociflc diathesis ; aud he hail remained apparently in very 
good health for _fijietn t/ears. Five yeaxa ago, however, tha 
fifflt symptoms of liia present illness appeared, and affected 
more particularly the right side of the body. Dimness 
in the visiou of tiie right eye came first, and optic atrophy 
is now well established. Lightning pains in the right knee 
then supervened, and are at present apt to come on in 
fthnost any part of the body. They last a few hours, and 
then vauish, generally imder the influence of chloral. 
Eight or ten days afterwards there is another bout of pain. 
There ia a slight degree of ptosis of the right eyelid, but 
no palsy in the muscles which move the eye itself. Great 
numbnosB is felt in the sphere of the right ulnar nerve. The 
seJtual power and desire are gone. Twelve months ago he 
had the last imperfect connection, but he still has occa- 
inally seminal emissions during sleep. The bladder ia 

;gish i incontinence is not unfrequent ; the bowels are 

itipated. The knee-jerk is absent in both sides, and the 
muBclea of the lower extremities are much wasted. The 
patient staggers when standing with his eyes closed and in 
the dark ; and the gait shows well-marked ataxy. He had 
iver been able to take iodide of potassium ; and had just 
led from Aix la Chapelle, where he had had forty mer- 

ial inunctions without the least result. 
It may be safely assumed that, if this patient had not been 
medical man, he might have forgotten aU about the very 

ht specific affection which had preceded the outbreak of 
tabes by fifteen years. As it was, however, he was quite 
convinced of the syphilitic nature of his affection, as he 
could not think of any other cause which might have led to 

present illness. 
Case &. — In August, 1881, Dr. Meurer, of Wieabaden, 

It a gentleman to me who was forty-two years old, 
■ied, aud a great sportsman. Some years ago he noticed 
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that he saw everything douhle, and had, therefore, greaw 
difficulty in shooting. This arose apparently from ptiresiS'T 
of the right rectus intenius. When I saw him, that muGclal 
was quite paralysed, and there was also ptosis and paralysis ■ 
of the rectus superior of the right eye. The tendon re- 
flexes in the knee were absent, and the patient experienced 
the characteristic difficulties in walking and standing. 
On my asking him whether he had had syphilis, he said , 
that twenty-five years ago he had had a, " soft sore wbich-l 
lasted only two days " ; that he had swallowed large doses 1 
of iodide of potassium, and had undergone a li 
at Aix-la-Chapelle without the slightest benefit ; 
that he did not consider that he really ever had had 
syphilis. 

Foumier's experience with regard to this particular i 
that tabes generally becomes developed where the earljrJ 
symptoms of syphilis have been nnusually mild. AmongBt.l 
eighty-four cases in which this point was particularljK 
inquired into, there was not one of severe syphilis ; ten were 
of mediiim intensity, twenty-one mild, forty very mildj ii 
there had been a chancre without subsequent seconds 
symptoms ; and in three the patients were unaware that thej 
had had syphilis. Ho says that most of his tabid patients! 
have only had a alight rash on the skin, insignificant eroBioiwJ 
of mucous memhranes, alopecia, and swollen lymphatioT^ 
glands ; and that ull those symptoms disappeared rapidlf I 
with or without treatment. A natural consequence of this] 
is that such cases are insufficiently treated. Of seventyJ 
nine such patients, two had undergone no treatment at aUM 
forty-six bad had treatment extending from a fortnight to'l 
four months, while thirty-one had had a longer treatment-ii 
It is, however, well known that syphilis cannot be cured;! 
by a short treatment, which latter does little but suppreaB^ 
its manifestations for the time being. 

In other cases, however, the syphilitic symptoms are pro* J 
longed and severe, and become so intertwined with those of j 
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woiild be able bj any aiooimt of 
1 awBj the connection between tbe two 

Com 6. — In January, 1883, I saw a patient in consulta- 
ition with Dr. MuUar, of Kilbum, who was aged thirty-one, a 
;er by trade, married and cbildleeB, and who bad bad a bard 
ihancre and a bitbo, quieltly followed by secondaries, nix 
years ago. Ever aince tbat time be had suffered from some 
coDBtitutional to anife stations of the syphilitic dyscrasia, 
being never thoroughly well. Six montba ago, sarcoeele 
became developed in the left testicle. Ten days ago be 
ipileptic fit, whicl) lasted five miuntea ; and 
le day before I aaw him be bad had anotJicr, in which be 
tsed the excretions iindei' him. His memory had of late 
mneh impaired ; be waa unable to attend to his busi- 
conseqiience of feeling always mnddled and confused. 
Be-jerk was absent on botli sides, aud the patient stag- 
gered when utauding with his eyes closed. I saw him 
again in the following October, when some additional 
aymptoms of tabes, viz., paralysis of the left rectus 
id lightning pains, hod made their appearance. 



mental hebetude was more marked, 

iolent outbreaks of temper. 

indecent proposal to bis nnr 

other people ; then threw hi 

rolled about on all fours, and 



A alternated with 

he made an 

3, in the preaeuue of several 

iself on tbe floor, where he 

wore in such a frightful way 



that he terrified all those present. The symptoms of tabes 
were in this case evidently being developed together with 
those of general paralysis of the insane ; and meningo- 
encephalitis, combined with sclerosis of the posterior 
columns, would most probably be found, were it to come 
to an inspection. 

Caie 7. — About the same time I saw, in consultation with 
Dr. Graseniaun, a patient who was an auctioneer, aged 
forty-four, married, but childless, and who had bad a some- 
what severe form of syphilis ten years ago. Tliere had 
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beeu an iniiurated chancre anil a bubo, foUowBd by bad and 
prolonged secondary symptoms. Ha had altogether lived 
a wild life, masturbated as a. boy, committed venereal 
excesses later on, and had drunk and smoked heavily. He 
had suffered from diplopia some time ago ; and five years 
ago had an attack of aphasia and right hemiplegia, from 
■which he recovered in a few days. Several such attacks Lad 
taken place since then at intervals, leaving no traces after 
a short time. The last hemiplegic attack occurred only 
five days ago, and then afEected the lefi side of the body. The 
memory was much impaired, and tbe patient felt occasionally 
140 confused that he was unable to attend to his business. 
When I saw him, the hemiplegia of the left side had 
already disappeared. There was, however, total loss of | 
knee-jerk, Romberg's symptom, constipation of the bowels, 
sexual excitement and debility, and occasional attacks of ' 
spasmodic incontinence of urine, thus rendering the diag- 
nosis of tabes certain. 

Occasionally tabes results from direct inoculation of the ■ 
syphilitic virus. 

Case 8. — A well-known and able surgeon consulted me 
in May, 1871, and informed mo that, while examining a 
woman in a workhouse infirmary in 1866, he inoculated the 
index of the right hand with syphilis. For two years 
afterwards he was, to use hia own words, never free from ( 
that wretched disease in one form or another. He then 
became apparently quite well, and continued so until 
Christmas, 1870, when he was rather suddenly seized with 
tingling in the legs and numbness in the left arm and aide i 
of the body ; a day or two afterwards double visioB j 
supervened, and there was a feeling of constriction round 
the waist and inability to walk. Some of the medical \ 
friends whom he consulted thought the symplonia owing to ' 
the extreme cold which prevailed at that time, while others 
believed them due to syphilis ; and there was, therefore, 
some hesitation how to treat it. However, ho slowly but 
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Steadily improveil, and was able during the last six months 
to resume his practice. He uow complained chiefly of more 
or less couBtant constriction round the wuist, which was at 
times almost unbearable. His left arm and both legs were 
numb and atifi. He could not balance himself with his 
eyes shut, but would fall backwarda uuleaa supported. He 
also had suddeu shocks of stabbing paiu in the lower 
i,«tremities, and on awaking in the morning felt a curious 
\ve of sensation flowing down the left arm and up the 
'Iflga towards the perinEeum, 

3. Several observere have expressed the opinion that the 
morbid anatomy of tabos speaks against the syphilitic 
origin of the disease. Thus Chauvet ^ says " that syphilis 
ir cause a primary sclerosis of the posterior root- 
Lancereaux ^ considers that the lesions of tertiary 
ipjphilis never invade an organ through its whole extent ; 
according to him, circumscribed, forming single or 
^tiple nodes grouped in one or several spots, which 
irgo a granular, fatty, or hyaline degeneration, and ter- 
las of substance or a cicatrix. The lesions of 
tabes, on the other hand, are diffuse, extended, systematic, 
and although slowly developed, hke those of syphilis, do 
not produce loss of substance, nor do they leave a scar. 
Westphal expresses a similar opinion ; yet I do not hesitate 
to say that no one, however experienced, is able by inspec- 
tion alone, even if aided by the microscope, finally to decide 
vhat ia syphilitic or not. Moreover, we are familiar 
[(■frith diffuse changes occurring not only in the blood-vessels, 
it also in the Hvor, kidneys, and other organs, and which 
generally acknowledged to be owing to syphilis, 
acute hepatitis and acute glossitis may be of a 
specific nature, and affect the whole, or almost the whole, of 
the liver or tougue. Laucereaiix'i* statement, that tabes does 

' " Thhte ie Paris," Nq. 55. Paria, 1880. 

* " TraaiactitiaB of the lotaniatunial Congress, London, 1S81." 
TOl. ii.,p. 40. 
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not produce any loss of subetancB, aeems to be Bomewhi 
of a soleeiam ; for what is wnstmg but loss of substance ? 

On looking tbrougb pathological literature we find all' 
and erery kind of lesion in the wpiual cord described by re- 
liable obaeivera na arising from syphilis. Cases are an 
record of acute myelitis, either difEuse or limited to certain 
portions of the cord, such as the lumbar eulargement, tha 
lumbo-dorsal, dorsal, and cervical portion ; this again may 
be transverse, superficial, or central Then we find cases of 
acute ascending spinal paraly w 1 y appreciab 

anatomical lesion, and of all th d fE f rms of chronic 

myelitis ; while all the differe y m £ the cord, 
eluding the anterior horns, hav been be separately 

or collectively affected. If th b n — d any one mayJ 
convince himself that it is by searchmg the vast storehouaeo 
of the records of morbid anatomy — then we can certainly 
not accept the statement ex cathedrd, that syphilis ciamot- 
produce sclerosis of the posterior columns. The principal 
lesions of tertiary syphilis are gummata and solerosis. The 
hard chancre, to begin with, is a form of sclerosis ; and the 
" cirrhosis " which is found in the tertiary period in the 
rectum, the liver, lungs, and kidneys is nothing hut 
sclerosis. 

The objection that syphilis never produces any system- 
disease elsewhere is surely untenable. We know that the 
distemper often attacks exclusively such systems as the skin 
and hair, the lymphatic glands, and the periosteum. As the, 
syphilitic vims is one of a highly specialised character, it 
seems only rational to expect that it should afEect certaiii, 
systems in preference to others. Nobody doubts that the' 
influence of cold may produce tabes ; but it is CBrCainlj: 
more difficult to understand how a general cause, like coldf'. 
should set up morbid changes in special systems than. 
that a special poison like syphilis should do so. 

Quite apart from this, however, we have seen (p. 48) thafi', 
tabes is not absolutely a system -disease confined to the po^ 
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terior columns of the cord, but that almost iuvariabl j, besides 
scleroRie of those porta, posterior Hpiual meningitis, wasting 
of the posterior roots and the posterior cornua of the grey 
matter, and of Clarke's vesicular columns, is found, while 
the ganglionic cells of the anterior grey mutter are not iinfre- 
quently seen to be wasted, and the cranial nerves sclerosed. 
We are therefore justified in stating that tabes is a much 
more general disease than is expressed by the tena "sclerosis 
of the posterior columns." 

The idea that something abBOIutely special ought to be 
discovered, sLowing a definite syphilitic origin, appears 
unreasonable, more especially if we consider that what is 
called the " classical type " of tabes is probably only rarely 
idiopathic, and much more frequently specific. 

Finally, it will surely be acknowledged that where 
morbid anatomy and clinical medicine appear to clash con- 
cerning the nature of a disease, the latter science should 
the day. 1 may here fittingly refer to an interesting 
icuesion which took place at a recent meeting of the 
'linical Society of London^ (October 26tb, 1883), when 
brought forward a case of apparently sypliilitic tumours 
the cerebral membrauei^, in a patient in whom there bad 
lo history of congenital or acquired syphilis during 
The anatomical appearances In that case wore as cha- 
iteristic as possible for syphilis ; yet there was an almost 
.rnous expression of opinion on that occasion that 
anatomical gtructure without tife-kistory is, in a general may, 
Indent for a diagnosis, and that the tnmonrs which were 
described might have been owing to the tubercular or some 

I other dyscrasia. 
4. Anotherobjection which is frequently made to the syphi- 
Jitic theory of tabes is, that uie do not find any special ii/mploms 
m syphilitic tabes which wouid distinguish it at a glance 
from ordinary tabes. I have already mentioned that it was 
this circumstance which deterred Duchenne from pronouncing 
' " Britiah Medical Jourafll," vol. u., 1883, p. 87^. 
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himself more strongly for the syphilitic "origin of the I 
disease. If we consider, however, that the description of I 
the symptoms of tabes is in general taken from cases of 1 
syphilitic tabes, we can no longer he surprised at that, cir- 
cumstance. Moreover it is obvious that such an objection, 
if allowed, must also apply to other forms of tertiary 
disease, more especially to that which is apt to occur in the 
brain, and which is by general consent taken to he 
syphilitic. An attack of hemiplegia from disease of the 
cerebral blood-vessels may have, and often has, exactly the 
same symptoms as one arising from embolism or cerebral. 
hsemorrhage, where there is not an atom of syphilis in tha 
case. Some of the visceral complaints induced by ayphiliB 
do not produce symptoms which are very different from 
those owing to idiopathic disease of the same viscera.. 
The symptoms of tabes should be looked upon 
response of the posterior columns of the cord to certaini 
injurious influences ; and this view explains why 
symptoms which occur in non-syphilitic tabes may occu 
the specific form of the disease, and vice versa. The chii 
difference we find in the syphilitic form is, that there 
not Hufrequently other symptoms of venereal affection n<A,; 
referable to the cord. 

5. This leads us to speak of another objection whichhas.' 
been made to the theory which we are now considering^! 
viz., that in tabes we do not meet with any other of (i«.| 
well-known symptoms of syphilis. To tliis I would reply, 
that if such symptoms are properly looked for, they ara' 
frequently discovered ; they were very striking in 
the cases which I have just related (No. 6), and to which' 
I could add many others. Indeed, it is not at ail unc 
to find primary or secondary cicatrices in the skin, loss of 
substance in the uvula, sarcocele, exostoses, and other 
notorious symptoms of syphilis in such patients ; while 
evidence of brain-syphilis, more particularly of the con- 
gestive form of it, is likewise frequent. At the same time 
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cur w! Gro such symptoms al ae t more 
ek JL) 1 muco a memLr c but ut th s 
irpr ed if we cons der tbat tabea s a 
ma festat o of the "ivf! I t 1 stemper 
Similarly we liud that «pec fit, bra u d a a e hem piepa 
with late rigidity of tl e paralysed m «cles n ny l>e the only 
symptom ; wliile the cl n cal h story of the aae show s 
quite plainly that the nature of the affect o & ''yph 1 1 c 
very marked case of this sort, whmh occurred some 
my practice, is described ia the " Transactions of 
Clinical Society of London."' General paralysis of the 
le frequently ends the career of the tabid as well as of 
le syphilitic patients. 
6. A final objection which is frequently made to the 
'philitic theory of tabea is, that the malady i» not cured 
specific treatment. A cure, however, of any affection 
which has already destroyed highly specialised structures ia 
impossible under any circumstances. It is quite true that 
syphilitic patients daily recover their health imder specific 
treatment ; yet no amount of mercury and iodide of potassium 
will restore a large hole that has been made in the palate, or 
the peculiar stnicture of a testicle which has undergone the 
proeeaa of sarcocele. Now it is well known that, even iu 
the beginning, tabes is not a functional, but a structural 
disease (p. 42) ; and, in general, all we can expect there- 
fore is to arrest the further progress of the complaint, and 
to cnre or improve those symptoms which do not depend 
[pon absolute destniction of nervous matter. Specific treat- 
lent is moatly useless when the second stage of the 
dlaeaae has been well established ; and likewise for the 
amblyopia and amaurosis of the first stage. The more 
highly epecialised the structures affected, the less likely is 
treatment to act beneficialli/ ; and this is no doubt the reasou 
why optic atrophy constitutes such a hopeless subject for 
therapeutics. 

203. London, 1S82. 
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Sypbilitic lirain-di sense is equally rebellious to specific 
treatment when it has once proceeded to destruction of spe- 
cialised stTuctures. No amount of iodide of potassium 
will ever cure softening of the motor zone of the brain, from 
thrombosis of the middle cerebral artery ; yet the clearest 
possible coitnoction may exist between the primary venereal 
disease and the subsequent affection of the cerebral blood- 
vessela. 

Most cases of tabes which come under our care in practice 
have already lasted a number of years before they are recog- 
nised. Only too frequently lightning pains are put down to 
rheumatism or gout, and palsies of ocular muscles to exposure 
to wind. Yet many years ago Kicord said that the para- 
lysis of an ocular muscle waa the Kigtiature of syphili 
the eye of a patient ! Fortunately we Jiave now in the 
loss of the knee-jerk a diagnostic teat of the utmost 
value for (he recognition of tiie earliest beginnings of tabes, 
and one which will no doubt lead in course of time to an 
immense improvement in the therapeutics of this disease. 

While, therefore, confirmed cases of syphilitic tabi 
where the disease has to a great extent run its course, can- 
not be cured by specific treatment, the latter is very useful 
as long as an irritant morbid process is still actively going 
on in the cord. The newer a symptom, the more likely it is to 
yield to mercury or iodide of potassium ; yet even old. 
symptoms, if occurring in less highly specialised structurea, 
are often greatly benefited. This is more particularly the 
case with the lightning pains, which may yield to the 
hydrargie perchloride after having resisted subcutaneoiii 
iections oE morphia. The further progress of the diseaea' 
may also be often arrested ; and patients, who were faafcj 
going down hill, often regain at least some degree of health.' 
and comfort by a specific treatment. The patient whose' 
ease is referred to on p. 84 recovered completely. Riimp^ 
of Bonn, has cured a man who was in the second stage o( 
tabes, by mercurial treatment continued for eight months 
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mtively. Hammond reports a similar case. Palsies 
ocular muscles are now ofteu in the very begin- 
treated energetically oil a !*pecifle plan, with the 
t that the patients not only recoTCr from such palsies, 
; never develop other symptoms which may have been 
on the point of breaking out. Even Leyden, who utterly 
scouts the idea of any connection between tabes and 
ayphilia, ia compelled to acknowledge that after all iodide 
f potassium is the beet medicine for this disease I (^loc. 

„ p. 46). 

[ The time during which the syphilitic germs breed in the 
l^etem before they can produce tabes varies in different 
tdividuals. The most frequent period of its outbreak is 
Btween six and ten years after the primary iufection. In 
Vceptioual cases it is much earlier, and I have now a, 
tntieut under my care in the hospital, in whom it appeared 
P twelvemonth after a chancre : — 

Cage 9.— In April, 1883, Dr. Shepard, of the Euston-road, 
mo to see an artist, aged forty, single, who Lad con- 
dsyphilis from a model eight years ago. Tivelve months 
indoubted symptoms of tabes appeared, as the 
stient Found great difBculty in standing and walking, and 
lowed the characteristic gait of ataxy. He likewise 
suffered from attacks of lightning pains, which were, how- 
ever, not of a severe character, and appeared at long in- 
tervals. He was treated by iodide of potassium, which did 
no good at all ; after that he was subjected to inunction with 
mercurial ointment, and given blue pill, which did good for 
a time, but then seemed to lose its effect, as the disease 
graduaUy gained upon him. When I saw him, he was just 
able to walk a few steps on level ground with the aid of 
two sticks ; showed the classical gait of ataxy, and had 
lost his patellar reflexes. He could hardly stand with his 
feet wide apart and hia eyes open, and would have gone 
down at once if the feet had been approached to one 
toother and the eyes closed. Yet he had no difficulty in 
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cToaaing one leg over another, and showed considerable' I 
miiBcnlar force in resii^ting attempted flexion of the knees^ 1 
The brain anil cranial nervea were healthy. He suffered J 
from obstiuate constipation, and the sexnal power was comr ] 
pletoly lost. There was numbness in the soles of the 
feet, but ia all other parts of the body sensibility was per- 
fectly normal. As neither his eyes nor his hands suffered 
in any way, ho was able to paint almost as well as before 
the beginning of bis illnesa, the only thing which he could 
not do being to take a perspective of his pictures by walkJ 
iug backwarda from his easel. 

Case 10. — Another case in which the symptoms of talx 
appeared early after syphilis was that of a merchant wbor 
Mr. Bader sent to me iu February, 1880. This patient v 
thirty-four years old, married, with three children, and hu 
syphilis and gonorrbcea ten years ago. Twelve months afttT' 
wards lightning pains had appeared, which afliected mora)] 
or less all parts of the body. Eighteen months ago hia 
sight began to fail ; lie has now Argyll-Robertson's symp- 
tom and amblyopia from atrophy of the optic nerve. The 
patellar reflex is absent. The legs feel as if they did n<^J 
belong to him. The sexual power is diminished ; yet 1 
wife is in the family way, and he had had connection i 
fortnight ago. 

On the other hand, the patient may remain i 
years ia apparently good health after he has contracts 
syphilis ; so that the appearance of the first symptoms a 
tabes ia believed to be unconnected with the specific tuna 
■r causes, 
the case of a gentleman, aged tortji 
aw at the request of Mr. Bad^, i 
(i masturbated heavily at school, a 
contracted syphilis ten yeia-s ago. The symptoms 
this illness were slight and of short duration, and thel 
patient had been in thoroughly good health until aboail 
three years ago, when his sight commenced to become d 
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This was at fir^t believed to be a local aSectiou, and treated 
as Bticb until Mr. Bader suspected it to be part and parcel 
of a general disease. I fonnd, on examination, loss of 
knee-jerk, Romberg's symptom, constipation, difficulty of 
micturition, and a history of lightning pains, rendering the 
diagnosis of tabes certain. 

In the following case, the interval between the occurrence 
of tlie primary sore and the appearance of the first symptoms 
of tat>es was seventeen yean. 

Case 12. — In May, 1883, I was consulted by an army 
surgeon, aged forty-two, married, with three children, who 
had had syphilis badly twenty j/eara ago, but had been 
apparently quite well afterwards. Three years ago light- 
ning pains appeared in the legs, anuH, and head ; and soon 
afterwards considerable difficulty and awkwardness in 
walking was experienced. At present he can walk for 
about fifteen mhiutes at a time, after which be is thoroughly 
There is numbnens in the legs and in the sphere 

both ulnar nerves. Romberg's symptom is well marked. 

Bel t- sen sat i on " is troublesome ; and the knee-jerk ia 

both legs, which are much emaciated. The patient 

considerable difficulty with his bowels, but none with the 

The sexual power is diminished, yet there are 

not unfrequently nocturnal emissions of semen. 

The length of time which intervenes between the out- 
break of the two diseases does not speak against their staodiaig 
in the relation of cause and effect. In other diseases many 
years are known to elapse itefore a cause produces an effect. 
Sir Benjamin Brodie met with an accident while riding on 
.boraeback in 1834, dislocating his right shoulder, and he 
^entually died of cancer which bad become developed in 

a same joint in September, 1862, which gives an interval 

twenty-eight years between the injury and the consecu- 
'Svo disease. It would not be difficult to multiply such 
lexamples. Moreover, no one thinks of denying that mani- 

rtly syphilitio symptoma may and do occur in the bones, 
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testiclea, and even in the skin, as long aa twenty or thirty ' 
fears after the primary affQction. 

Some of those observers who are fond of attempting to J 
reconcile contradictory opiaions have started the idea that I 
iyphilis acta indirecth/ in producing tabes, and is what is ] 
called a predisposing cause. It is said to lower tho system 
to deprive it of its power of resistance, and in this way to I 
act like other debilitating influenues, such as mastnrbation, I 
sexual and other excesses, etc. This view, however, 
hardly supported by what we see in praetice. In many J 
cases, indeed, so far from being debilitated by the germs I 
which are breeding in them, the patients appear to be quite I 
well and strong at the time of the outbreak of tabes, and 1 
this more especially where the primary and secondary 1 
symptoms have been slight. 

Ca»e 13. — A merchant, aged fifty-one, married and tatho'fl 
of sis children, consulted me in February, 1S81. He bad'] 
had syphilis twenty years ago, and his eldest child had I 
been syphilitic. For many years past he had been pe^l 
fectly well ; but in March., 1880, he suddenly saw every-] 
thing double. He consulted the late Mr. Critchett, underl 
whose care the affection disappeared within a mouth. HftV 
had a second attack of the same thing in January, 1881, J 
and was again subjected to treatment, but this timdl 
without any benefit. 1 examined him carefully fori 
symptoms of tabes and syphilis, and could discover nothinj 
wrong except complete loss of the knee-jerk in both sides^ 
and paralysis of the rectus exteruus muscle. His geueralv 
health was excellent ; yet there could he no doubt that ba^ 
was in the first stage of tabes. 

It is a curious circumstance, and one that is 
moment in the question with which we are now occupied, tfai 
both tabes and syphilis are much more frequent in males'* 
than in females. Foumier finds that amongst syphilitic 
patients there is one woman to nine men; while the pro- 
portion in tabes is about oue woman to ten men. Where taboa j 
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a womeu, it is geuernllj in the lower orders of 
"prostitutes, or in poor ■women who have to work hard in 
damp shops. Erb has seen tliirteeu tabid women, of whom 
four had apparently not had any syphilis. Three others 

Isnied having had it ; but the first of these latter had Lad 
iree miacorriages, had suffered from yioleiit headaches, 
id four of her children had died young. The second of 
te tliree had Lad two miscarriages, and showed cicatrices 
iBultiog from extensive ulcerations of the skin. The 
laband of the third persou was notoriously syphilitic, 
our otbers bad certainly bad aypLilis ; in another this was 
highly probable ; one more had had a chancre. This is 
rather a heavy iudictment, and more particularly so when 
^^^jve remember how difficult it sometimes is to discover 
^^^^B^ilia in a woman, and bow easy, on the other hand, to 
^^^prerlook it. 

^^^B While, therefore, an overwhelming amount of evidence 
speaks for a causal relation between syphilis aud tabes, we 
must acknowledge, on the other hand, that cases are occa- 
sionally met with in practice where tabes and syphiha occur 
lather, and where, under the influence of specific treat- 
mt, the syphilitic symptoms on the skin and the mucous 
m.branea are improved or cured, while the symptoms of 
tabes become worse. These may afterwards improve under 
the influence of electricity and nitrate of silver. Such cases 
are certainly startling ; at the same time they only prove 
what is already known, viz., that in general an anti- 
syphilitic treatment has only little influence on tabes when 
this has become firmly established, that is, after the second 
or ataxic stage has been fairly reached. 

In many eases no other cause but syphilis can be found 
for the evolution of tabes ; while in others a variety of 
iiyurions influences appear to act together with the syphi- 
litic dyscrasia in leading to the outbreak of the complaint. 
The principal one of these latter is unquestionably the 



of cold. Most obse 
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and only Fournier appeare to attauh little importanee t' 
The influence of cold in tlie sypliilitic appeal's occasionally J 
to act as the exciting cause, while in the non-syphilitic it i 
often mentioned aa the only cause which can be assigned. 

Case 14. — In May, 1874, I was consulted by a patieut, 
aged fifty-nine, maiTied, wiio had for a good many years been 
in business in Canada aa a provision-curer. He had there to 
pass constantly from one extreme of temperature to another, 
as he had first to go into ice-housea and afterwards into tlie | 
sun, when the thermometer in the shade was at 90°. He I 
had, however, also had syphilis and gonorrhcea eighteen ' 
years ago, and had a stricture of the urethra, which gave 
him a great deal of trouble. Three or four years ago he 
suddenly lost his speech and became paralysed on the right 
side. He was unconscious for a fortnight, and theaj 
recovered. At present he has the true gait of ataxy, i 
culty in standing, numbness up to the waist, complete loe 
sexual power, but not of desire, and constipation of th^ 
bowels. He can generally pass his water in a small si 
but has occasionally attacks of retention, when the cathet 
has to be introduced. The symptoms of tabes had becom 
developed within the last three years, and were by thi 
patient aad his friends attribute to the chills he was i 
the habit of receiving by going into ice-houses, 
wo cannot ignore that he had had syphilis, and the fact o 
his having had temporary aphasia and hemiplegia, i 
tion to his other troubles, speaks strongly for the specifi^ 
character of all his nerve-symptoms. 

Case 15. — Another case in which the influence of colfl 
appeared to act as the exciting cause of tabes in a ayphilitit 
subject was that of a merchant, aged thirty, single, who 
consulted mc in January, 1873. He had led a very wild 
life, and had syphilis badly four years ago. He consulted, I 
amongst others, Professor Lewin, of Berlin, and was treatem^ 
by him with subcutaneous injections of perchloride of n 
cury for a moath, after which all symptoms of syphilis lef&l 
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He spent the autuma of 1870 at Brighton, aod vms 

pviaed to take sea-baths ver^ late in the season. After 

) first began to feel shooting pains in the lower 

Extremities, more partionlftrly the right leg, anil itail diffi- 

nlty in walking, with sluggishnesu of the bladder and 

istipation of the bowela. Romberg's symptom was pre- 

He remained for some time under my liare and I hod 

opportunity of aatisfying myaelf that tlie syphilitic 

I by no means eradicated from his system, as he 

rould occasionally for weeks together have specific erup- 

l^ons on different parts of the body, such as ulceration of 

^e tongue and of the penis. 

A siagnlar case Id point is that of a Russian officer 
jirho acquired a chanure while serving with the army 
1 the Caucasus, and treated the sore with the applica- 
1 of what he called " snow-poultices " ! Soon after- 
^BfdB he felt a shooting pain in the groin, scrotum, 
icnim, and left leg, which induced him to apply to a 
InrgeoD. lie now underwent treatment by inunction, 
^bich appeared to he successful for the time. Three 
3 afterwards, however, he wa.'t obliged to stand in the 
later for a couple of lioiirs, and then felt almost at once 
ae pain in the left leg and other parts which he had 
L applying the snow. Shortly after this exposure 
had taken place, double vision, constriction of the chest, 
r symptoms of tabes supervened. 



The influence of exposure to cold is no doubt to s 

great extent instnimental in causing the numerous cases 

of tabes which occur after campaigns. When the Austrians 

had lost the battle of Sadowa, they had in their precipi- 

kitate retreat to cross the river I^lbe ; and it is related that 

■ wnongst those who had to flee for their lives, and were 

■jthoroughly wetted on that occasion, an unusual number 

mot cases of this malady occurred. Romberg mentions that 

(tte disease was rife during the great French wars in the 

t of this century. A large number of cases 



appear alao to have oceurrcil iu the uelehrated free-corps 
commanded by Major Von Lutzow in the Gorman war I 
of liheration, in 1813, when that troop of irregular horae 
underwent the most extraordinary fatiguei^ iit iucessautly I 
harassing the outposts of the French armies. After the | 
war in Hnngary in 1849, and the French campaign i 
Mesico, aimilar reanlta have l>een obaerved. In can 
paigna, however, the influence of cold is only one of the 
factors ; syphilis, over-exertion hy forced marches, and 
excesses of various kinds play, prohably, quite as im- 
portant a part in the production of the disease ae«old. ' 

In ordinary evory-day life the influence of cold in pro- 
ducing tabes is obaerved chiefly in persons who sleep in . 
newly hnilt houses, or out of doors, or in damp bed- 
rooms ; who work in cold, draughty workshops or off 
or as agricultural )al>ourers in the fields. Tahes seema I 
occasionally to spring from frost-bite. Exposure to cold I 
alao has a most prejudicial influence after the diseaae ] 
has become developed. It often gives a fresh impetus I 
to the morbid process, and renders tlio patients more use- J 
less and helpless than they were before. 

Case 16. — This circumstance was well shown in the 
of a merchant, aged forty, a widower, who consulted me I 
in October, 1873. He had had gonorrhosa many times, 
and syphilis twenty years ago. He had infected his wife ] 
and only child. About twelve months ago he hud , 
sudden attack of double vision, and began to suffer from i 
Bpermatorrhcea and lightning pains through the legs, 
consulted a quack, who told him that "his blood was too I 
hot," and advised him to walk with his naked feet on 
the bare floor for half an hour every evening. After the 
patient had done this a few times, ho rapidly lost 
the use of his legs, and waa now totally unable to walk 
or to stand, but managed, with crutches, to walk a maxi- 
mum of three hundred yards. He still could, when sitting J 
i chair, cross one leg over the other, and move the J 
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1 bed quite easily iu all directions. TUe bladder was 
J extremely sluggiah, the bowels conflned, aod the Holea of 
I the feet completely beaumbed. 

The next cause which is of influence, as exciting the 
I development of tabes, is over-exertion. Experiaiental over- 
I simulation of the muscles in iinimals, by long-continued 
I faradisation, lias led to paralysis of their limbic, as seen by 
I Viilpian, Brown -Sequard, and others ; and it is easy to 
I understand how over-exertion, either in walking or other 
\ ways, should exhaust the vital power of the spinal cord. 
This is more particularly the case with the syphilitic, while 
in otherwise healthy persons it is more rare ; yet it was 
the only cause which could be discovered in the following 

^^^K Case 17. — A merchant, aged fifty, consulted me in 
^^^^^Ifovember, 1871. He had for a number of years been en- 
^^^H| £Bged in mining operations in South America, which en- 
^^^V tailed a great deal of going down on ladders and crawling 
^^^■on niches in rocks, at a depth of upwards of a thousand 
^^^B feet. He lirst felt weakness in the legs seventeen years 
^^^V ago, after he had done " an unusually hard job " of this 
^^^^K.'fcind. He went on with his work, however, but gradually 
^^^^Tgot worse, and about four years ago was recommended to take 
I hot mineral baths in South America, after which the disease 

appeared to make more rapid progress. When I saw him, 
aymptoms of tabes were marked iu both upper and lower 
L ^tremities, and there was also a considerable amount of 
Vaetiitg in the mnscleB of the hands. He had never had 
KeTphiUa. 

The following is another case in point ; — 
Case 18. — In June, 187i, I was consulted by a young 
gentleman, aged twenty, who was then reading for the bar, 
and was chicken-breasted and htincbbacked, but had been 
pretty well until the summer of 1873, when he 'went to 
the Vienna Exhibition, where be was walking and stand- 
ing about all day long. After some time spent in this 
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munner, be began to feel great numbness in the feet and legs, 
"wbich gradually spread upwards to the waist. He was 
also very much troubled with a feeling of tightness round 
the chest. Sjmptoias of catarrh of the bladder, with great 
irritability of the viscus, then appeared, and the patient 
gradually got bo weak on his legs that be had to give 
up walking altogether. At present he was totally unable 
to walk without asHistunce, yet bad not the least 
difficulty in moving his legs in bed, and showed con- 
eiderahle muscular force iu resisting attempted flexion of 
the knees. He had completely lost tJie power over the 
bladder, and was obliged to introduce the catheter some- 
times every hour, more especially in the night, when he 
could never sleep properly on account of conBtant calls , 
to pass his water. The nrine was ammoniacal. and c 
tained a large quantity of mueo-pus. There were noJ 
symptoms of tabes above the waist. The patient denied ] 
having ever suffered from gonorrhoja or syphilis, or been ] 
much exposed to cold, and attributed bis malady entirely J 
to the over-exertion which has been mentioned. 

Accidents appear occasionally to lend to tabes, with- 
out any syphilitic infection or any other cause having pre- J 
viously occurred. This question has recently been studied ] 
by Petit,^ who has collected forty-seven cases, and con- j 
eludes that injury to the spine, whether direct or indirect, ] 
by faUs on the back, the seat, or the feet, may cause a con- ' 
cussion of the cord, and subsequently lesions, wbich may 
become the starting-point of a chronic rayeUtis, showing 
the symptoms of tabes. He thinks that more especially 
in persons predisposed to sclerosis iu general, such as j 
the gouty, the syphilitic, and the alcobolised, injuries at I 
a distance from the spine may over-excite the cord, and lead j 
to the development of tabes j that they may aggravate the I 
existing disease, or cause a relapse where it has beea 1 
cured. 

' " Revue Mensuelle," Piirii, March, 1879. 
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I am inclined to agree with. Petit's views, from having 
had several cases tiniler my care in wiiich a severe accident 
■was the only cauKe which could he ascertained, 

Cate 19. — In June, 1882, I had a patient, aged fifty, 
Tinder my care at the hospital, who had been a digger 
in Auatralia, and had on one occasion heen buried in a 
mine for several hours. This occurred three years ago. 
A few days after this accident, the first shocks of light- 
ning pains appeared in the right leg ; and twelve 
months before coming under my care, ataxy of gait, with 
, other characteristic symptoms, began to be perceptible. 
LThe patient denied any syphilitic infection. 

In other cases we find accidents mentioned, together with 
Ii«jT)Mlis, a wild life, and other causes : — 

Case 20. — An officer, aged forty-three, married, but child- 

Bss, consulted mc in October, 1880. He had been maatnr- 

[■ bating as a boy, and led a very wild life later on. In 

I 1864 he had a chancre, and syphilitic manifestations had 

r been breaking out from time to time ever since. He had 

■ lately sufiered from an obstinate syphilitic ulceration in the 

I legs. He had also had a severe accident while hunting. 

r JjD. 1877, i.e., thirteen years after the primary afEection, he 

I hod the first symptoms of tabes,, viz., double vision, neuralgic 

pains in legs and arms, incontinence of urine, and loss 

ol sexual power. On examination be showed Westphal's, 

Bamberg's and Argyll-Robertson's symptoms ; he stated 

. that he passed his water habitually into bed, and that, 

although he was completely impotent, he still had sexual 

desire. The walk was ataxic, hut he could still walk for 

ten or fifteen miles at a time. There was no aSection of 

aensibiiity in any part of his body. 

The following case shows a combination of syphilis, ex- 
cesses in smoking, drinking and sexual indulgence, two 
several accidents, and habitiiai exposure to cold : — 

Case 21. — A chemist's assistant, aged thirty-six, single, 
u November, 1881. Hehadforyeiirs led ii very 
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time he bai- 

ago he had double v 

ing pains 



wild life, and exceeded greatly in drinking, emoking, and 
sexual intercourse. Ten years ago he had a aore which was 
presently followed by a bubo and. roHeoia, but no other syiMp- 
toma of infection. Four or five years ago he had, on two 
seTCral occasions, fallen from his horao. He had also been, 
kept very much exposed to cold in a shop, where co fire was 
in winter and draughts were incessant. Three years ago, 
when at a cricket match^ he felt that he could not run well, 
and suddenly staggered and fell down. Ever since that 
: difficulty in walking. Two years 
n, but ouly for a short time. Shoot- 
;s then came on, which were, however, 
t present he complains more of pain in 
the left shoulder, which is apt to come and go quite 
suddenly. Going down stairs is moat awkward, while he 
manages to go upstairs tolerably well. Romberg's, 
Westphal's, and Argyll -Robert son's symptoms are marked. 
He suffers from constipation of the bowels and incontinence 
of the urine ; and the sexual power is gone. There Ib 
considerable diminution of sensibility in the sphere of th& 
right ulnar nerve ; but none in the left. The muscles of 
the balls of both thumbs are greatly wasted, and the patient 
has on this account great difficulty iu writing. The 
interossei are also somewhat wasted. The electric reactionB 
of the wasted muscles are, however, normal. The grasp' 
of the dynamometer was only 60° with the left, and 80° with 
the right hand, 

I saw this patient again in June, 1883, when there were,. 
in addition, symptoms of optic atrophy in the right eye. The-' 
difficulty of vision had only become perceptible about a fort» 
night ago, when " a dark cloud seemed to become settled, 
at the top of the field of vision, and he was unable to dis- 
tinguish with that eye anything above the eyebrow." 
There was achromatopsia on the right, but not on the left 
eye. The right eye showed the peculiar white conditioa 
of the nerve, but the left appeared normal by ophthal- 
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loseopic inveatigatiou, and also Imd the proper acuity of 
vision. 

In the next ease there was a combination of eyphilia and 
accident, and the symptoms of tabea were rather blurred. 

Case 22.— In May, 1872, I was consulted by a aurgeon, 
aged thirty-two, who liad five years ago fallen ivitb his horse. 
Until then he had enjoyed perfect heath. He received no 
injury except alight bniiaes, but felt so shaken that he conid 
(Jjardly do auytliing for about a week, after which he felt 
:much better. He then had to make a hurried journey to 
Cannes, travelled night and day for a week, and smoked a 
great many bad cigars. On his return home he felt " very 
seedy, as if he was going to have a serious illness." From 
that time a number of secondary syphilitic symptoms made 
their appearance, although he never to his knowledge had 
a primary sore. While in France he had had no sexual 
intercourse whatever. Psoriasis appeared over the greater 
part of the body ; then rupia, ulcerated sore throat, and 
coppery blotches on various parts. At the same time be 
had frightful attacks of headache, with giddiness and formi- 
the lips. He then took perchloride of mercury 
potassic iodide, but without benefit ; one symptom suc- 
led another, until he was so weak that he could hardly 
Then came a dull pain in the lumbar region, which 
IB very much increased by riding or walking. This was 
id by difficulty to urinate, pins and needles in the 
Itkin over the abdomen, and loss of sensation and motion in 
le lower extremities, with loss of control over the bladder 
and rectum. He was then eonliued to his bed for six 
weeks, and eventually sent to Aix-la-Chapelle, where, 
under the care of Dr. Wetzlar, he underwent a course of 
mercnrial inunction and baths. 

At present he was obliged to use the catheter habitually 
for emptying the bladder, and had no control over the 
rectum whenever the evacuation was loose. Formerly the 
s spasmodically ejected when he walked, and he 
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Lad no control whatever over tlie rectuin. He bad more | 
power in the legs. Formerly, if he trippeil ever so lightly, 
he was sure to fall, while now ho rarely tripped, and I 
could generally save himself from falling. In fine weather. I 
he could now walk four or five miles ; but if it was damp I 
or thundery, the power of walking would leave him alto^ i 
gether. He had several times bad an enlargement of the 1 
left testicle, which was generally reduced by toking potasaio I 
iodide, but on one occasion an abscess formed and burst. 
He was now getting very fat and weak, and found it a 
efEort to do anything ; but when breathing mountain air h 
was much better able to exert bimself. 

A similar combination of accident and syphilis was see 
in the following case : — 

Ccae 23. — A bookseller, aged thirty-three, single, con»'l 
suited mo in October, 1876. Ho had had syphilis about! 
ten years ago. Five years ago he had a fall from a horse, i 
and was pitche<l down head foremost, and made a hi 
sault in the air. He felt giddy, saw sparks flying before 
his eyes, but recovered himself almost immediately, andv 
walked home by the t^ide of the horse. About six monthrV 
afterwards he began to sufler from lightning pains and losrt^ 
of control over the limbs. He has now lost flesh ti 
an extent that his legs are mere sticks ; and the same is | 
the case in the arm ; there is no biceps left ; while i 
tho forearm there is more muscle and more power. Th«'| 
gait is of the purely atajcic type ; the patient cannot walV 
at all, except when supported, and is worse in the darki 
There is loss of control over the bladder and rectum, a 
the sexual power and desire are gone. Ho suffers aJscrJ 
very much from indigestion, and has a very feeble pulBe.J 
" When the Hver is out of order, the pain becomes muclffl 
worse " (no doubt an instance of the coincidence of \ 
" -"\Btric crises " with bouts of lightning pain). 

tal excessea have already been mentioned in several i 
which Z have Just shortly related. Duchenne | 
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has Been a ease iu wLicli " frautii; luasturlifttion " appeared 
to be the cause. Sexual excesses generally coincide with 
excesses in drinking, smoking, and the acquisition of 
syphilis, and it is therefore difficult to apportion the exact 
degree of influence which the former agent may poseeaa. I 
f have not seen a single case in which venereal excesses alone 
[ oould be looked upon as the cause. In the female sex, tabes 
a chiefly found in prostitutes ; and in them the three agents 
E of syphilis, excesses, and drink probably rank in import- 
L ance in the order in which they have just been stated in 
I, the production of the malady. Espoaure to cold may in 
T'flome instances be added to it. Lancereaux^ has noticed 
i that tabes occm's amongst girls iu Paris who work the sew- 
I ing-machine with the foot. Those women are extremely 
' hard worked, as many of them have to continue at their 
work from six a.m. until midnight. The constant move- 
[ ment of the foot appears to excite the sexual organs, which 
■jfeecome so hot and congested that the women are obliged to 
Kvash the parts frequently with cold water. It is assumed 
[that the excessive functional excitement starting in the 
sexual organs provokes throngh the centripetal nerves 
irritative reaction in the parts whose function it is to re- 
ceive those impressions, and that it is more the prolonged 
and injurious action of a more or less abnormal sexual ex- 
citement on the spinal cord than syphilis which produces 
tabes. I am unable to agree with this opinion. I have 
seen in hospital practice cases of tabes in London working 
women who had to use the sewing-machine which ia 
worked with the foot, and have inquired amongst them 
whether this has the eilect on the sexual organs mentioned 
by Lanoereaux. They did not seem to understand the 
bearing of my inquiry, although they happened to be very 
intelligent persons; but attributed their ilhiess to having 
worked in damp workshops and amongst generally un- 
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healtliy surroiindinga. None of tliem had apparently had 
sypliilie. The French working girls are probably sexually ' 
more excitable than the English ; a similar difference being 1 
seen in the development anil aspects of hysteria in the two , 
countries. 

The influence of drink alone does not seem to ba 
great. A French army enrgeon (Case 24), who consulted 
me in December, 1882, for a very painful form of tahea, 
with severe laryngeal crisea, mentioned in his history mas- 
turbation early in life ; syphilis, sexual excesses, and \ 
absynthe-driniing later on. The influence of drink in 
parent was the only cause which I could discover in the e. 
of a Swedish gentleman (Case 25}, who was sent to me by I 
Dr. Allan, of Hyde Park Terrace, in January last. He had -J 
led an exemplary life, had never had anything to do with, I 
women, not met with accidents, nor been subject to ex- I 
poaure or iinfavourH,b!e influences of any kind. His father,T 
however, had been an inveterate dninkard, and liad died in J 
a fit of drunkenness at thirty-nine years of age. It is there- 
fore not at all improbable that this patient may have treea 1 
conceived while his father was in a state of intoxication — 
circumstance which is kuown to give rise to epilepsy, pars' ] 
lysis, idiocy, and insanity in the offspring, and is probably J 
instrumental in inducing the form of tabes which is knowa .1 
as Friedreich's disease. 

The influence of tobacco-smoking is probably not great ; ex- A 
ceasive smoking, however, was mentioned to me as the cauas'j 
of his illness hy a merchant (Case 26), aged thirty-one, T 
married, and father of three children, who consulted a 
March, 1874. He said that he had for years smoked allday i 
long without interruptiou, and habitually consumed as much J 
as two ounces of birds-eye per diem. He had never had] 
syphilis, nor been snhject to any other untavourahia 
influence. His present illness dated from three years 
when his legs became very weak and numb. He now I 
feels " as if he had no legs, but only two sticks." He haB \ 
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fBculty in standing, the ataxic gait, 
and of control over the bladder and 




The acuk infectious diaetaes appear to have hot little in- 
fluence in producing tabes. I have never Been a case 
occurring Kubsequently to typhoid fever, einall-pox, ery- 
sipelas, measles, eta ; and otJy one after jungle lever. 

Case 27.— This was the ctiao of an ofBcer, aged thirty-five, 
single, who was sent to me by Dr. Henry Savage, in May, 
1865 ; he had been fourteen years in India, and enjoyed 
good health until about twelve months ago, when he was 
seized by jungle fever, which proved most intractable ; and 
he never recovered his health thoroughly afterwards. He 
sufEered much from indigestion and nervousness, but more 
particularly from difficulty in walking. I found the gait 
typically ataxic. He was apt to lose his balance, »nd had 
frequently fallen down lately ; felt quite helpless in the 
dark, was very nervous on going down stairs, and had a 

icuhar feeling in walking, as if the ground rose with 
and he were walking on elastic springs. The right 

ipil was larger than the left, but there were no ophthal- 

loacopic signs of optic atrophy. He bad had no syphilis, 

tnd his illness could only be attributed to the effects of the 

fcyer. There was a slight but perceptible swelling of the 

'spleen. 

Cases of acute tabes have been seen in connection with 
lepra and pellagra. After ague, Kahler and Pick have 
noticed absence of the knee-jerk, which eventnally re- 
turned when the patient's health was restored. Poisoning 
with lead, arsenic, barium, and other metals seems also 
occasionally to leiid to acute tabes ; but this part of the 
subject is as yet hardly explored. 

In some few patients, liually, wo do not find any other 
cause except the nerirolic constitation as inherited from 
parents who have been subject to epilepsy, paralysis, 
insanity, hysteria, chorea, megrim, malformation of the 
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skull, or simply to excessive excitability of the nervous 
system, as shown by habitually violeut manners, ont- 



ecoentric behaviour, etc. 
B, patient in whose family 



bursts of passion, an odd < 
Eulenburg ^ mentions the c 

there had heen direct transmission of tabes from father 
to son for four generations. Trousseau * has known \ 
a family in whom one member was affected with tabea 
while others were subject to monomania, hypochon- 
driasis, and spermatorrhcBa ; another patient with tabes i 
had an aunt and an uncle who wore both insane, a brother | 
who had also tabes, and another brother who had h 
plegia ; and a third patient, who had tabes, was the so 
a father who had committed suicide, and had himself two I 
sons, one of whom, although not insane, was in the habit j 
of uttering piercing shrieks all day long, " impelled thereto I 
by an irresistihle force," while the second had a singular J 
form of muscular " tic." Vidal, quoted by Topinard,' re- I 
ports the case of a man with tabes, whose sister died in 
madhouse, one of whose daughters died in a fit, whileJ 
another suffered from incontinence of the urine ; 
patient himself was affected by congenital nystagmus. In, J 
a. patient of Guhler's, the maternal grandmother and a I 
paternal uncle had died of hemiplegia, while his mother I 
had long been hysterical, hut was then ah ve and well, at J 
eighty years of age. 

The influence of the neurotic constitution, however, : 
more particularly seen in that peculiar form of tabes which 
is known as Friedreich's disease (p. 65), or hereditary 
ataxy. Friedreich's own observations, which have since 
been supplemented by those of others equally striking, i 
extended over three sets of eases, viz., first a brothetj 
and sister, whose father bad been a notorious drunkard ; 

' Loe. cit., p. 458. 

' " Clinique Medioale de I'HBtel Dieii de Parii," tdI. ii., p. 610. 
CinquicDia edition. Faria, 1877. 

" De i'Ataxie Loeomotrice," p. 444. Paris, 1864. 
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second, tliree sisters, wliose pareiita were industrious and 
healthy ; and, finally, three aistera and one brother, whose 
father seems to huve been a somewhat remarkable char- 
acter, as he combined the functions of tailor, barber, and 
mnsician, drank heavily, led a fearfully immoral life, and 
eventually died of consumption. The wife of this man 
was bodily healthy, but unusually stupid; t^he mentioned, 
however, as a fact that all the four children had been con- 
ceived while the father was in a state of iutoxieation. I 
have already (p. 110) spoken of tiie case of a patient now 
under my observation, in which this appeared to be the 

nly cause of the tabes which could be ascertained. 
I Carr^ ^ has given the history of a family in which the 
indmother, the mother, and ail hor relations, who 
mbered eight, as well as seven children and one cousin, 

. all eighteen, were affected by tabes. Of the seven 
mildren, three were dead ; one was deaf, and crawled 

lout on all fours ; while the cousin was bliad. In 
■872, Dr. Carpenter, of Croydon, showed to the Medical 
Society of Londor. two girls suffering from what ho called 
"muscular auassthesia," but what was really Friedreich's 
disease ; and later on a third member of the same family 
became affected. 

Dreschfeld * has described a family where five, viz., three 
brothers and two sisters, out of fifteen, were tabid ; and 
Gowers,' one in which five out of eight had the same 
disease, viz., one girl and four brothers. Mono of these 
latter patients had had syphilis or inherited syphilis ; but 
on the father's side there was a long history of insanity, 
while the mother had suffered from chorea ; and the 
disease commenced in all the patients between the ages 
of eighteen and twenty-one. 

" Db I'Ataiio Lotomotrice Progressive." Th&se da Paria, 1863. 
" Liverpool and Mancheater Medical Reports," 1876, vol. iv. p. 93. 
" Transactions of the Clinical Society of Loadon," 1881, vol. xiv. 
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Waile,^ of Wattwj-l, describes two cases of Friedreicli'B ■ 
disease, wliich nve retnttrkable from having begun at an 
usually early age. Both patients were males, and came of 
a family of seventeen children, of wLom seven died ii 
fancy. The father had been healthy, but the mother had 
been temporarily insane ; and there had been no other ■ 
nervous disooBea in the family. The eldest of the two , 
brothers, now twenty years of age, was in his seventh year 
taken with difficulty in walking, followed presently by 
awkwardness in the use of the upper extremities. He had 
sometimes pain in tbe knees and legs, although not of the \ 
lightning or terebrating character, and occasionally head- I 
ache and vomiting. At present there was curvature of the j 
spine, with the feet in equine position, and dorsal flexion 
of the big toes ; the muscles were not wasted, and showed 
considerable power. The patient was awkward in taking 
hold of objects, and, on closing the eyes, could not put a 
tumbler to his mouth. There was numbness in the feet, 
and sensibility was altogether somewhat reduced. All the 
deep reflexes were absent. There was slight nystagmus, 
and the speech somewhat drawling. In walking, the ataxy 
was so severe that the patient could not attempt it witboat 1 

The second patient was twelve years old, and had had 1 
difficulty in walking since his/oartA ijear. There was alaoJ 
lateral curvature and commeneing equine position of feet. I 
He walked like one who is drunk, and the deep reflexei-l 
were absent. Sensibility, however, and the nso of thoj 
upper extremities were not interfered with. 

Friedreich thought that the female sex was more liabl»| 
to the affection than the male, as seven of his cases oc-J 
curred in girls and only two in boys ; but, out of forty-siaf I 
cases which I have collected, thirty occurred in boys and onlf I 
sixteen In girls, showing a decided preponderance of theV 



" Correspondenzblatt tiix Schweizer Aerzle," 1883, p. 14fi. 
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male sex. As regards age, the malady commeTices in a good 
many cases about the lime of the deyelopmeut of puberty, 
tbat is, between twelve and eoventeen years ; and in con- 
nection with thip it is useful to remember that Rokitansky 
Las found great tendency to venous hypei'Oimia in the 
spinal canal during that period of life. The general ten- 
dency of Friedreich's disease to appear at an early time of 
life in one of the features distinguishing it from ordinary 
tabes, wiiich usually becomes developed between thirty and 
fifty years of age. 

While, tberefore, in Friedieich's disease, and also in 

Bome few cases of ordinary tabes, a nenrotic predisposition 

seems undoubtedly to exist, I have come to the conclusion 

that in by far the largest majority o/'cases of ordinary tabes 

_ the fault lies more with th« individual patient than with the 

\»tochfrom which he eame. Hysteria in the mother I have 

r found in several cases, while of other forms of nervous 

I disease in parents I have seen singularly little. Vulpiau 

1 states that a special prcdispositipn must necessarily exist 

I for the development of tabes, even where there has been 

I Syphilis ; for why, he asks, should tabes be so rare when 

I Byphilis is so frequent ? To this question I may answer, 

' first, that tabes is much more frequent than is generally 

believed ; and, secondly, that many persons who have 

acquired syphilis are subjected to a long course of specific 

treatment, and therefore escape the tertiary affections 

which might otherwise have been in store for them. On 

I the whole, therefore, there is only a slight influence of 

F heredity in tabes ; on the other hand, the mode of life 

adopted by the individual plays, no doubt, a considerable 

part in the production of the disease. Persons who have 

had syphilis will be more likely to acquire tabes if they 

commit afterwards excesses in sexual indulgence, the 

pleasures of the table, drinking and smoking, and lead an 

irregular and exciting kind of life. 

Fonrnier finds most victims of tabes amongst the 
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Totarios of pleasure ia large cities. Yet ayphilia, drink, 
and Tenereal excesses are quite as much at work in amoU 
country towns as in Paris and London, and I doubt whether 
tabes ia really more frequent in the "great centres of 
civilisation." I have seen a considerable number of men 
who had emptied to the last dregs the cup of what ia 
called " pleasure," and who, having by a lucky chance 
Bteered clear of syphilis, had not acquired tabea. Excesses 
without syphilis appear to lead in general more to cerebral 
than to spinal disease. I 

Whether any particular profession ia more exposed to I 
tabes than another is difficult to ascertain. In hospital 
practice my patients have been firemen, boatmen, cabmen, 
coachmen, policemen, engine-drivers, workers in drainage, 
railway guards, and navvies ; and amongst women those 
who had to work hard and long in damp places, more 
especially upholst cresses, waistcoat-makera, laundresses, etc. 
On the whole, however, tabes appears to bo more frequent 
in the higher than in tho lower strata of society ; and this 
ia possibly duo to the greater mental efforts required of the 
former, combined with anxiety and depressing emotions of 
various kinds which affect the rich more than the poor, 
and which tend to lower the power of resistance of the I 
nervous centres to injurious influences. 

Whether acute or subacute muscular rhttimatism has any I 
influence in the production of tabes, as has been stated, 
seems very doubtful. Moat patients call the lightning- ] 
paius rheumatic, and come with an apparent history of \ 
rheumatism, which, however, does not bear critical investi- 
gation. The same may be said of our old friend, the J 
" suppression of habitual perspiration." This is rather more J 
likely to be owing to, than productive of, the disease. 
patient who was sent to me by Mr. Uickersteth, of Liver- I 
pool, in June, 1882 (Case 27), ascribed the outbreak of the 1 
malady to a bad attack of diarrhiea, which he had had j 
while staying at Madeira; it waa tLeu that he first noticed I 
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\ iinBteadmeas in waLking, which the doctor there thought 

I to be owing to the relaxing climate. On inquiry, I found 

that he had had sjphilis very badly fifteen years ago. He 

lufEered from fearful ulcerations of the skin and eub- 

l jacent tissuea, huboea which would not heal, etc., for about 

1 fifteen months after the primary sore, and he acknowledged 

' having been insufficiently treated " from want of time " I 

He has now occasionally crops of copper-coloured spots 

appearing on hia skin ; on the whole, however, the 

"active" manifestations of the disease have ceased for 

I some years past. At present he shows absence of knee- 

■Jerk in both legs ; has a difficulty in holding and expelling 

ine, looseness of the bowels, dimiuiahed sexual desire 

Bitnd power, Romberg's ajmptom, ataxic gait, and difficulty 

X going downstairs. In the upper extremities the mus- 

B^ular force is considerable, as he squeezed the dynamometer 

■'to 160°, yet the Augers were numb. He had never suffered 

I jrom lightning- paina or constriction round the waist. While, 

therefore, the disease was no doubt owing to syphilia, 

■yet the attack of diarrhtea may have aggravated the already 

■ existing malady. 

We are on much firmer ground in discussing the influence 

■ of age and eex in the production of tabes. 

With regard to the age at which the disease is most 

■ likely to break out, the statements of several observers are 
■^devoid of value, as they have only given the ages at which 
rihe patients came under care, and not those at which the 
t first symptoms of the malady appeared. Thus Topinard,' 
I who has tabulated 104 cases, gives the following hst, which 
i ie also objectionable by its arrangement, as the same num- 
bers are made to appear at the beginning and the end of 

[_ih6 period : — 

From 26 to 30 years of age 13 cases. 



" De I'ataiie beomolriee," p. 359. Pttrifl, 1864. 
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o 40 years of age 20 cases. 



At 75 years ia 1 case. 
This list only applies to the fully-developed malady, 
wlien the patients are in the second period. Erb,' on 
the other hand, finds the beginning of the malady — 



Bet 



nil and 20 years ii 



13 



In fifty-two ca 
as nearly ae fo: 
it occurred — 



in which I have heen able to ascertain. ( 
e the date of the outbreak of the disease. 



At 9 years in 1 ease. 
Between 20 and 29 years ii 



, (Case 28), 
a July, 1881. 



» 50 „ 59 „ 10 „ 

At 60 years in 1 case. 
My youngest patient was a girl, aged nin 
who was sent to me by Dr. Horace Dobell, ii 
She had been staying at the seaside, and been paddliDg 1 
a good deal in the cold water with her naked feet, 1 
which was the only cause that could be ascertained. 1 
After a time, she experienced lightning pains in dif- J 
ferent parts of the body, which were short, sharp, and I 
agonizing, and caused her to scream whenever a shock | 
passed through her. When she ce 



' " EranlilieiUn des Riickeamaiki ' 
Leipzig, 1S7S. 
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fihocts occiirreil chiefly in tL 
bing pnjii was felt every tw 
knee-jerk was absent in both a 
eymptoms ; niid ahe did not ap; 
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eft knee, where a stab- 
3r three minutes. The 
a. There were no other 
r to have ever been sub- 
ject to BjTnptoma of inherited syphilis. The pain resisted 
the use of nitnite of silver, in doses of one-eighth part of 
a grain, and the application of the constant current ; but 
yielded completely to the use of ergot, in ten-mioim 
doses of the liquid extract, thrice daily. I have not seen 
the little patient since, and am therefore unable to say 
whether the patellar reflex has returned. 

The next youngest patient with tabes (Case 29) whom 1 
have seen was an omnibus-conductor, aged twenty-two, 
who came under my care at the hospital in February, 1878, 
He had had small-pox ten years ago, and a primary sore 
when sovonteen years of age. He appeared to have had no 
secondary symptoms, but had an attack of hemiplegia of 
the left side two and a-half years ago, being then in his 
twentieth year. He recovered from this completely in three 
weeks. In June, 1877, he had an attack of double vision, 
which was treated at Moorfields. A week before he came 
to the hospital he suddenly felt pain at the back of the 
head and down the neck, and a curions sensation of numb- 
ness hi his face, which soon afterwards was drawn to the 
Bide. When I examined the patient, tliere were all the 
symptoms of paralysis of the left portio dura in the first 
portion of the Fallopian canal, togetlier with paralysis of 
the left rectus externus. The knee-jerk u-ae absent in 
both sicks. There could be no doubt that it was a case of 
commencing tabes ; but it was difficult to say when this 
affection commenced, and whether it was already present 
when the patient bad the stroke of paralysis at nineteen 
years of age, or whether the attack of double vision at 
twenty-one was the first symptom of it. An examination 
of the knee-jerk alone at the earlier period of his illncBs 
could have settled this question. 
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Another ease in & very young man was that of 
lieutenant in the Indian army (Case 30), who was sent t 
me by Mr. Erichseii in April, 1872. He was then twenty- 
three years of ago, and had contracted syphilis three years 
ago. He had Iiad au indurated chancre and bubo, and had 
subsequently suffered from severe ulceration in the region 
of the left shoulder, and from iritis. Symptoms of tabea 
appeared about twelve montha ago, that is, at twenty- 
two years of age, and were more marked in the left than 
in the right side of the body. He was much troubled 
with numbness, particularly in the left foot ; had difiicjilty 
in standing on the left foot, while he could stand tolerably 
well on the right ; staggered when he was requested to ■ 
close his eyes ; and had much difficulty in walking slowly, i 
while he could walk fast tetter. He then, however, had i 
to mauceuvre considerably, and showed the characteristic 
gait of ataxy in the most unmiatakeable manner. 

From the table which I have just given, it appears that 
tabes is moat prone to break out between thirty and fifty 
years of age. The ages of the same patients at the time j 
they came under my care were as follows : — 

At 9 years in I case. 



From 20 to 29 years 


iu 3 cases. 


„ 30 „ 39 „ 


12 „ 


„ 40 „ 49 „ 


21 „ 


^ „ 50 „ 59 


11 .. 


^m „ 60 „ 69 


3 „ 


^^ At 72 yeare ia 1 c 


ase. 


Tabes is, therefore, in general a 


disease of the p 


The following table is given by Eulenburg :— 


The disease appeared at 9 


years in I case. 



e appeared up to 40 years u 



e60 







I 



Leubuachor' has reported a case where a boy, aged three 
and a half, was affected, and no aeurotic tendency could 
be traced in the family ; Euleuburg, one iu a girl aged 
nine ; and Bradbury,^ in b young man aged nineteen. On 
the other hand. Trousseau describes the case of a patient at 
eighty years of age, where the musculiir force appeared to 
be quite intact. It is, howeTer, not quite clear that this 
leally was a case of tabes. 

The oldest patient with unnaistakeable tabes whom I 
have seen was a gentleman aged seventy-two (Case 31), 
who consulted me in June, 1881, and who bad had 
syphilis thirty years ago. The first symptoms of tabes 
appeared iu him three years ago. In the same month, I 
saw another gentleman, aged sixty-six, a widower (Case 
32), who had had syphilis twenty-six years ago. He had 
remained well for sixteen years, and it was only thea 
that the first symptoms of tabes presented themselves. 
At present he shows all the usual symptoms of the 
disease confined to the lower dorsal and upper lumbar por- 
tion of the cord. Such cases, however, are exceptional. 

With regard to sex, all observers are agreed that the 
male is ranch more hablo to tabes than the female. I have 
never seen this disease in a lady, but a good many cases 
of it amongst the out-patients of the hospital. These 
were chiefly women who had to work in damp and un- 
wholesome shops, and some of them had had syphilis. 

Miihiua ^ has lately described five cases of tabes in 
women, four of whom hn.d syphilitic husbands, and who had 

' '■ Berliner kUnisohe 'WoclienBcliritt," 18S2, No. 39. 

*•' British MedicBlJoumal," 1871, No. 6S5. 

* " Centralblatt fur Nervenheilkuade," p. 193, May 1, 1S84. 
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httd frequent miscarriages, while all other causes of the I 
(liseaae, eucb sb exposure to cold, over-exertiou, alcoholism, I 
injury, etc., were wftuting. These cases are particularly I 
important, because in men there are generally other in- 
jurious influences at work, as for instance in CaseB 20 and I 
21 (p, lOS) where a rariety of causes might have led to tha I 
outbreak of the disease. Singularly enough, there 
in none of Mobius' female caaea any of the ordinary signs 
of secondary syphilis ; yet their history leaves no doubt 
on the mind that in these tabes was really of a specific 
character. If we consider how difficiilt it frequently is to 
ascertain the existence of syphilis in women, and how 
eager they generally are to deny that they ever hod such a 
disease, it will be acknowledged that some positive ( 
dence is of much more importance than numerous negative d 
statements. Moreover it is well known that the immediate | 
consequences of infection are often in women so e 
ingly obscure that they are themselves unaware of being I 
infected ; and the fact that in men often juat the appa- 1 
rently mild forms of the disease appear to lead to tabes | 
(p. 84), no doubt also applies to the female sex. 

Posterior acleroais ma.y finally be a secondary diseasSt 
becoming developed consequently upon other affections of i 
the cord, such as myelitis from compression. Pott's dis- 1 
eaae, chronic meningitis or meniugo-niyeiitis, aecondary" ■ 
sclerosis of the lateral columns, etc. Such cases, however, ■T 
do not offer the peculiar type of the primary disease j the* 
symptoms are often indistinct, and it is difficult 
make an accurate diagnosis. 



The causes of spastic spinal paralysis are analogous to I 
those of tabes ; yet I have found certain differences which I 
appear to me worthy of note. Lathyrism, corresponding I 
to ergotism, has already been mentioned (p. 71). But in. -J 
that form of the disease which occurs habitually in prae- 1 
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dcGj some points have struck me forcililj : viz., first, that 
the influence of the neurotic consiiiwtion ie much more 
roarked in the production of this disease than in tabes ; 
second, that the occurrence of spastic partiljais is appa- 
rently not so much influenced by sex and age as tabes ; and 
third, that a ByphiUiic history is much more rarely obtained 
n this affection than iu tabes. 
The influence of the neurotic constitution was strongly 
) marked in a single gentleman (Case 33), aged sixty-two, 
\ who first consulted me in January, 1878. He was one 
le of twelve children, whose truly tragic life-history is 
: follows : — The eldest sister died of consumption at 
I twenty-three years of age ; the eldest brother committed 
I Btticide at thirty-oce. The next sister died in infancy ; 
aoother, who is her twin- sister, is olive, and has for many 
( years past suffered from an intractable form of epilepsy, 
1 The next is the patient himself, who has for some years 
r past been subject to spastic spinal paralysis. The next 
brother died suddenly, aged twenty. The next sister is 
alive, and highly nervous ; the next one died at fifty, from 
heart-disease. After that come two twin-brothers, another 
brother and a sister, all of whom were habitual drunkards, 
. and died of the effects of drink. 

In another patient (Case 34), a young lady, aged 
twenty-two, for whom I was consulted in May, 1878, the 
parents had been first cousins ; the mother was highly 
hysterical, and a maternal aunt was insane. In a 
number of other patients hysteria of the mothers was 
ascertained ; and in most of these cases no particular 
flxciting cause of the outbreak of the disease could he 
elicited. 

Ab far as sex is concerned, the female seems to be qaite 
as liable to it as the male, as amongst forty-nine cases 
of which I have notes, I found twenty-four males and 
twenty-five females. The ages at which the disease first 
appeared were as follows : — 
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Up to 10 years... 

From ll_to 20 „ ... 

„ ai'to 30 „ ... 

„ 31 to 40 „ ... 

„ 41 to 50 „ ... 

„ 51 to 60 „ ... 
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If this list is compared with the one of the ages at 
which tabes has appeared (p. 120), a couaiderahle differ- | 
enee will be noticed. 

Sypbilis has already been mestioned (p. 53) as having, I 
evidently caused the affection in Minkowski's case ; and j 
Westphal has published a similar one. The following are 1 
a few cases taken from my own note-book : — 

Case 35, — A sailor, aged twenty-eight, married, and J 
father of two children, was admitted into the hospital under i 
my care in April, 1882. He had had small-pox wheu i 
eight yeara of age, and had contracted syphilis four years 
ago ; but he attributes his present affection to having got 
wet at sea. Three months ago he felt that he was gradu- 
ally losing the power over both arms and legs ; and ho is 
now 80 feeble that he cannot walk at all. There is great 1 
exaggeration of the deep reflexes in all four extremities j | 
no wasting nor unusual electrical reactions ; there is 
continence of the iirine, and habitual constipation; and J 
there never has been any pain or other affection of sensi- < 
bility. 

Case 36. — A surgeon, who had lived a good deal in the 
East and on board sbip, consulted me in September, 
1881. He had had syphihs first in 1861, and then 
again very badly in 1865. In 1866 he was taken ill 
at Calcutta with fever, but nevertheless went off in a ship, 
taking charge of coolies ,for Trinidad. He afterwards came 
to England, and was laid up with jaundice ; he had reten- 
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tion of the iirine and convulaioua in the left leg, and 
became so feeble that he was weeks before he could crawl 
from his bed to the sofa on all fours. He now presented 
spastic gait, great increase of all the tendon reflexes, and 
no affection of sensibility. 

Case 37. — In July, 1883, I was eonsult«d by an Ameri- 
can gentleman, aged forty-five, single, who had mastur- 
bated as a boy, and had syphilis twenty years ago. For 
some years past he bad felt bis sexual desire and power 
gradually loasening ; and at present there was total ana- 
phrodisia and impotency. la addition to this, the patient 
suffered from constipation and frequent attacks of " con- 
gestion of the liver," He also complained of general 
debility and not being able to walk well. The gait 
was that of incipient lateral scleroeis ; and the deep 
reflexes were considerably exaggerated in all four ex- 
tremities. 

A not infrequent cause of this form of sclerosis appears 
to be exlemal injury. A fall from a horse whs mentioned 
me aa the only possible cause of his illness by a mer- 
cliant, a native of Barbadoes, aged fifty (Case 38), married 
and cbildless, who consulted me in June, 1883, and who 
had for about twelve months past, suffered from gradually 
increasing debility in walking (spastic gait), and had be- 
come much emaciated in his lower extremities. His arms 
and hands were likewise much weaker than they had 
ien before. The t«ndon reflexes in all four extremities 
ere greatly exaggerated, with spinal type. There was 
1 affection of sensibility, and the bladder, bowels, and 
sexual organs appeared to be in their normal condition. 

A similar case was that of a single lady, aged sixty-three 
(Case 39), who consulted me in January, 1882. Ten years 
ago, when visiting a picture gallery in Rome, she accident- 
ally put her foot into a hole in the floor and fell, severely 
jarring her spine. Ever since then she has not been able 
to walk well, and has constantly, although very gradually, 
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got worse. On esamining the legs, the muscles appeared. 
■well nourished, and responded readily to farad isatioiii 
There was no anEeathesia, hut great exaggeration of all 
the deep reflexes. The patient could only walk with sup- 
port on both sides, and showed the characteristic gait of 
spastic paralysis. 

Another single lady, aged fifty-one {Case 40), con- 
sulted me in the same week. She had always been 
in good health until eight years ago, when the horses 
of the carriage in which she was driving took fright 
and upset it. She was thrown out, and hurt the 
lumbar portion of the spine. There was no fracture 
dislocation, but bruises and severe pain ; and then] 
patient has never been able to walk properly sinca..' 
There is now extreme exaggeration of all the tendon r&-J 
flexes in both lower extremities, and all the other symi 
toms of spastic paraplegia. More recently the right 
has also become very weak. With the right hand she 
squeezes the dynamometer only to 40°, while with the left 
she has a grasp of 100°. She complains of paiu in the 
right arm, about the region of the insertion of the deltoid 
muscle. She has difficulty in lifting the right arm, is| 
imable to do her hair, or to dress herself without assistance, ' 
The tendon reflexes of the right arm and hand are exag- 
gerated, and present a striking contrast to the left upper 
limb, where there is nosuch exaggeration. Otherwise she 
is in good health. Her catamenia left her without tuij^' 
trouble twelve months ago ; and she has no difficulty 
the bladder and rectum. 

Spastic paralysis sometimes appears after acute diseatea. 

L have seen it after scarlet fever and typhoid fever. One: 

of my patients, a lady, aged thirty, attributed her malady- 

to over-exertion in nursing a brother day and night through 

■us illness which required constant attendance, and 

ially incessant lifting and shifting of position. 

' a clerk, aged thirty (Case 41), the symptoms 
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came on after violent catheterisation. This patient ha<l hnd 
goaorrhtesj which left a stricture, and was subject to 
occasional attacks of retention of urine. In one of these 
attacks a false passage was made with the instrument, 
after which severe symptoms of urethritis and cystitis he- 
came developed. When the patient recovered from this, 
he found that he had difficulty in walking ; and when 1 
examined him in February, 1883, the symptoms of spastic 
paralysis were well marked. 

The causes of tnswlar sclerosis are as yet not well known. 
In a case of this kind, which I saw with Dr. Philpot, of 
Croydon, in October, 1882, the patient, an auctioneer, 

I aged forty-one (Case 42), had heen twice married, had had 

. a chancre and a bubo at eighteen years of age, but appa- 
rently no secondary symptoms. He confessed to consider- 
B sexual excesses. About three and a half years ago 
he tegan to find his speech becoming affected ; articula- 
tion was drawling and indistinct. This had got much 

I "worse lately, but the patient had full command over his 
words ; and the tongue was neither tremulous nor wasted. 

■ The head was bent forward on the chest, from paresis of 
the trapcKius and other muscles of the neck ; but with au 
efiort the patient ivas able to throw the head backwards, 
and also to move it from one side to the other, without 
much tremor. There was, however, well marked 
sclerotic tremor in the left side of the body on moving 
the limbs, but only very slightly so during rest. He 
squeezed the dynamometer with the right hand to 160°, 
and with the left to 120° ; and although there was, there- 
fore, a very good degree of muscular force, yet this 
appeared to be of very little use to the patient. It is 
true that he could write, bat very slowly and awkwardly. 
He could button his trotisers, but with great difficulty ; he 
was unable to cut his meat, and had to feed himself with a 
spoon. The sclerotic tremor of the left arm was much 
sed when he attempted to speak. The backward 
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motion of both hanils, as when he wanted to use the faair- 1 
brush, was very much interfered with. The spine felt i 
lumpy, clogged, and weak. He had often shooting pains 
through the back, with shivering. He could not ait 
straight in a chair, and preferred lying to sitting, and 
running to walking. He could still walk about threa j 
miles a Jay, but perspired profusely after having walked 1 
for nboiit u mile. All the deep reflexes were exag- j 
gerated ; but there was no afiection of sensibility, and J 
no symptoms of syphilis in the skin, mucous membranea, 
and bones. 

The neurotic constitution was very obvious in a 
married lady, aged thirty-five, and mother of two children 
(Case 43), whom Mr. Maclaren requested me to see, in 
April, 1883. She had for five years past suffered from ft 
gradually increasing loss of power in the lower extremities. I 
Her father and mother had died of apoplexy, and a sister had i 
Buffertd from infantile paralysis. The disease commenced I 
without any appreciable cause, and the patient had, I 
throughout all these years, never had an ache orpaiu. She | 
was now confined to her couch, but could sit up on a com- I 
fortable chair for some time. The legs were utterly \ 
useless, and almost entirely paralysed ; she could, how- I 
ever, push the left leg down when it was drawn up. Both I 
legs were much emaciated, and the faradic excitability of | 
the nerves and muscles was diminished, while the voltaie | 
response appeared normal. The knee-jerk was much I 
increased in botli sides, but there was no ankle-clonUB. 1 
Sensibility was perfectly normal. The upper extreraitieB I 
were likewise very useless and wasted. She could not ' 
wash her hands, write, dress, or feed herself. The dyna- 
mometer showed 25° witJi the right, and 30° with the 
left hand. There was nystagmus and a slight degree of i 
excavation of the optic nerves, without, hoi 
responding loss of sight. 

Insular sclerosis is not nncommon in children, and Ium I 
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been observed at so early an age as fourteen months, but 
is more common in them between three and four years of 
age. In children a blow or a fall is often supposed to be 
the cause, although no very definite relationship has as yet 
been established between accidents and insular sclerosis. 
On the other hand, it is certain that the disease is apt to 
appear after scarlet fever, jaundice, typhoid fever, cholera, 
and small-pox. Whether these morbid poisons have a 
tendency to invade directly certain portions of the nervous 
system, or whether the latter is affected secondarily, in 
consequence of certain systemic changes brought about by 
the action of these poisons, is as yet unsettled. Insular 
sclerosis has also been observed in gouty subjects ; and it 
appears to be occasionally hereditary. 

Only little is known at present about the causes of 
amyotrophic lateral sclerosis. It generally occurs in persons 
between thirty and fifty years of age ; but Seeligmiiller has 
seen four children of a family affected with it, whose ages 
were between one and eleven years. Syphilis and ex- 
posure to cold have appeared to me the most probable 
causes of this variety of sclerosis. 
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aTMPTOMS OF TABES SPINALIS. 

That the course of tabes spinalis shows eeveral 
stages was first reeogniseJ. by Duchenne,' who divided 

B into tliree different periods. The first was, accord- 
ing to him, characterised by the occurrence of palsies of 
one or several of the motor nerves of the eye, or their 
branches, of amblyopia and amaurosis, and of lightning- 
pains ; the second, by symptoms of motor incoordination 
in the lower and sometimes in the upper extremitiea, to 
which, soon afterwards or at once, were added anffisthesia 
of the muscles, joints, hones, and the skin ; while in 
the third period the malady became generalised. These 
three stages have subsequently been called (1) the pre- 
mitory, prodromial, or pre-ataxio stage, (2) the ataxic, 
and (3) the paralytic or terminal stage ; and they ara 
sufficiently well marked in a large number of cases to 
warrant us in adhering to this division. In other casea 
only two stages can be distinguished, viz., a pre-ataxic and 
an ataxic one, as the patients do not live long enough to 
reach the third or paralytic stage. The first stage should 
not be called " premonitory " or " prodromial," because 
the peculiar lesion of tabes is already established in the 
beginning of the malady, which latter is at no period 
functional in character. The pathological difference between, 
the teveral stages is therefore only one of degree, inasmuch 
as in the first stage a small number, in the second a muoh 
" Deoemlier, 1868; Jan., Feb.,, 
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larger number, and in the last tho totality of the nerve- 
tubes of the posterior columna are diaeaaed or destroyed. 

From this it naturally follows that uo hard and fast line 
can be drawn between the several periods of tabes ; and 
this view, which is suggested by the pathological anatomy 
of the complaint, is fully corroborated by the clinical 
symptoms. It is, therefore, in many cases impossible to 
say whether a patient is in the first or second, or in the 
second or third stage of the disease. The ataxy of moye- 
meut, as well as of standing, is often so shght that it can 
only be discovered by careful examination ; and it would 
be inexpedient to say that a patient, who may stil! be able 
to walk eight or ten miles at a stretch without any diffi- 
culty, is in the second stage of locomotor ataxy. On the 
other hand, the ataxy of gait may be so severe that, 
although the patient may still be able to move his limbs, 
he is more helpless than another patient who may have 
been actually paralysed through a stroke of cerebral 
hffimorrhage. The stages or periods of the disease shonld, 
therefore, be looked upon as only approximatively true to 
nature. 

The clinical signs of tabes have gradually become more 
and more numerous as greater attention has been directed 
to this disease ; and the descriptions given by Romberg 
and Duchenne, excellent as they are, will now be found to 
contain only a fraction of the symptoms which are now 
habitually observed in patients of this kind. In order 
therefore, to render this part of my subject as clear as 
possible, I shall begin with and lay chief stress upon the 
most important symptoms, and those which are of the 
greatest value in enabling ua to make an early diagnosis 
of the disease. These are — 

1. Loss of the knee-jerk (Westpbal's symptom); 

2. Lightning pains j 

3. Reflectory rigidity of the pupil (Argyll -Robertson's 
symptom). 
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If these tbree sjmptoma are found together, the diag- 
nosis of tabes may be considered certain. 

1. Loss of the knee-jerk. — This symptom, which was 
discovered by Westphal in 1875, is, without exceptiooj 
diagaostically the most important one in the earliest stages 
of tahes. In health, a more or less smart tap on the 
patellar tendon with a finger or the ulnar side of the 
hand, the oar-pieco of a stethoscope, or, better still, with 
a percussion hammer, causes the leg to he jerked forward 
more or less freely. The phenomenon may be obtained 
when the patient is sitting on a chair, and crosses one 
leg over the other ; but whore the legs are short and stout, 
it is better to let him sit on the edge of a table, with his 
legs hanging down. Where the patient is examined in bed, 
the limb should be raised by the observer passing his left 
hand underneath the thigh, just above the knee, and 
giving the tap with the right hand. In general, it ia not 
neeesaary for the patient to be undressed ; but where the 
result ia doubtful, it is always best to strike the bare skin 
over the tendon ; and it may be useful, more especially 
where the patient appears nervous and excitable, to have 
his eyes bandaged, so that any interference on his part 
with the production of the phenomenon may be prevented. 

The controversy about the exact nature of the pheno- 
menon, which commenced soon after its discovery, is still 
progressing, and likely to continue for some time to come. 
The highly complex character ^f an apparently simple 
sign affords considerable opportunities for the exercise of - 
physiological ingenuity ; and it ia satisfactory to find that 
experimental phyaiologista, who owe the knowledge of this 
physiological sign to a doctor, should have taken up the 
study of it with bo much zeal, although, perhaps, some- 
what lato in the day, considering that it is within their 

Westphal and others consider the knee-jerk to be owing , 
to a direct stimulation of the muscular substance, while 
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£rb and others maintaia that it is produced by reflex 
action. There is a coneiderable amount of evidence in 
favour of eitber theory, into wbicb tbia ia not tbe place 
fnlly to enter. Suffice it to say tbat, according to Westpbal, 
the essential conditions for tbe production of tbe knee-jerk 
are, tbat tbere aliould be a proper muscnlar tone, a certain 
degree of tension of the muscle, and the possibility of tbe 
tendon vibrating ; and that there is no need for nsaumiug 
reflex action by centripetal nerves of tendons and muscles, 
but tbat tbe contraction of tbe muscle is caused hy the 
specific stimulus of the vibrating tendon. Erb, on the 
other hand, has pointed to the discovery of nerves in 
tendons, wbicb was made by Sachs^ about the same time 
that the knee-jerk first attracted attention. These nerves 
are situated at the point where the muscle and tendon 
touch one anotber ; they are excited when the tendon is 
Btruck, and conduct the stimulation to tbe spinal cord, 
the tendon being an elastic medium which only wants a 
certain degree of tension for transmitting the concussion. 
In order that the knee-jerk should be producedit is neces- 
sary that the reflex, path between the tendon, the spitial 
cord, and the rectus femoris should be in a state of integrity; 
and where this is interrupted, as in tabes, by disease of 
the posterior roots and columns, in infantile paralysis by 
disease of the anterior grey matter, and in neuritis by dis- 
ease of the peripheral nerves, the knee-jerk is found to be 
absent. In spite of a considerable number of physiological 
researches undertaken by such observers as Tschirjew, 
Gowers, Berger, Briasaud, Eulenburg, and many others, 
with tbe view to arrive at a definite conclusion, both 
Westphal and Erb have until now adhered to the position 
originally taken up hy them; yot signs are not wanting 
tbat tbe reflex theory is destined eventually to gain tbe 
day. The principal argument of the opponents of the 

' EeiohBit'a tmd Du Bois-Eoyoaond's " Archiy." Berlb, 1875. 
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reilex Uicorj w, that the time in which the knee-jerk is 
produced is too short for a true refiectory procesH, inas- 
much as the period required for a jstimiilua to travel from 
the patellar tendon to the cord, and from the cord back 
again to the quadriceps femoria, would amount at least 
to one-fifteenth part of a second; while as a matter of 
fact much leae time intervenes hetween the two actional 
viz., from the twenty-fifth to the thirtieth part of a 
second. This view, to which more especially Gowers' 
attaches considerable importance, is, however, contro- 
verted by Rosenheimj' who has made the latest experi- 
ments on this Buhject in the phyaiologicai laboratory of 
the University of Berlin, and who has found that in men, 
as well as in rabbits, the least duration of latency is 0'025 
of a. second, but that it is often much more, and that this is 
quite compatible with the reflex nature of the phenomenon. 
He objects to the mode of experimentation adapted by 
Gowers and Eulenhurg as containing sources of error, and 
haa adopted an entirely different mode of research, which 
has led to different results. He finds that the portion of 
tendon which is struck is of importance, and that the 
transmission of the stimulus to the muscle is not exactly 
the same from all parts. The duration of latency is in- 
versely proportional to the force of percussion, in normal 
aa well as pathological conditions. The latency is increased 
in proportion to the number of taps ; so that the excita- 
bility of the percussed part is diminished by the duration 
of the experiment. The latency does not differ much in 
pathological conditions. Rosenheim also found that while 
the opening and closing shock of the electro-magnetic 
current was unable to produce the knee-jerk, this could ha 
elicited by the application of the magneto- electric current 
to the patellar tendon, and also by reversing the direction 
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flf a powerful contmuous current applied to tlie flame 
(voltaic altera ativeB). The phenomena obserred by liim 
haye led him to the conclusion that no data exist which 
speak against the knee-jerk being due to reflex action. 

It appears to me that an examination of the knee-jerk 
in cases of fracture of the patella might contribute much 
to the solution of this question. I latelj examined two 
cases of this kind where partial union had taken place, 
and which were exhibited by Mr. Christopher Heath and 
Mr. Morris at a meeting of the Clinical Society of London, 
and found the knee-jerk equally strong in the limb where 
the patella had been fractured as in the healthy one. It 
would, however, be chiefly in fresh cases of fracture of 
the patella, where there is a considerable interval be- 
tween the broken fragments, that such an examination 
might lead to useful resulta. It stands to reason that per- 
cussion of the ligameutum patella could not have the same 
fifiect in eliciting the knee-jerk in a case of fracture, if 
the phenomenon was owing to direct stimulation of the 
muscular substance, as the tension of the quadriceps and 
the vibratory power of the tendon must be considerably 
altered under such circumstances; while if the knee-jerk 
■were due to reflex action, little or no change would pro- 
bably be observed. Hospital surgeons, who have the oppor- 
tunity of seeing such cases immediately after the accident 
has occurred, should utilise those occasions by observing 
the behaviour of the knee-jerk where the fragments of 
the patella are widely apart, and thus contribute to the 
settlement of an interesting physiological question. The 
observations made by myself, in the two cases just alluded 
to, incline me even more than before to lean to the reflex 
theory of the phenomenon. 

The reflex centre for the knee-jerk is situated in the 
lumbar portion of the spinal cord, in the region correspond- 
ing to the second, third, and fourth lumbar nerves ; and the 
" reflex arc " comprises, on the one hand, the afferent nerves 



from the patellar tendon, the postorior nerve-roota, and the 
posterior gre^ horns ; and, on the other hand, the anterior 
grey horns, the aBterior nerre-rootB, and the efferent nerves 
proceeding to the quadriceps muscle. Any interruption of 
the integrity of this reliex-are may cause loss of the knee- 
jerk ; and before arriving, simply from the absence of this 
phenomenon, at a diagnosis of tabes, we must exclude 
infantile paralysis, pseudo-hyper trophic paralysis, and 
muscular atrophy owing to neuritis, such as diphtheritic 
paralysis, etc. For this it is necessary to call in the aid 
of electricity and mechanical stimulation of the muscular 
fibres. If 'there is normal response to faradisation, and if 
the quadriceps femoris responds hy contraction to a tap with 
the percnssion hammer directly applied to its substance, 
the diseases just mentioned may be excluded. It is a 
singular fact that in tabes with loss of knee-jerk the 
meehaaical irritability of the quadriceps, more especially of 
that portion of it which is called the vastus internus, ia 
of);en increased (Erb, Buzzard), which adds to the value of 
the symptom. This increase of muscular excitability is 
probably owing to irritation of the posterior root-fibres, 
while the loss of the knee-jerk must be owing to destruc- 
tion of some essential portions of the aame. In order 
therefore to be pathognomonic, the loss of the knee-jerk 
must be combined with good voluntary power, a proper 
faradic response, and idio-muscular contraction of the 
vastus intermis. 

The physiological and diagnostic importance of the 
knee-jerk, and the modifications which it undergoes in 
certain cerebral and spinal diseases, has he en almost 
universally acknowledged immediately after Westphal 
had brought hie researches on this subject before the 
profession ; and it is not too much to say that we owe 
to this distinguished physician and teacher a debt of 
gratitude for the new light which the study of these 
phenomena has thrown upon many obscure diseases 
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Kef the nervous system. The assistance which we derive 
r day by day in our diagnosis of obscure cases of uer- 
TOua affections, by utilising these phenomena, is iacal- 
culable ; and information thus obtained ia ofteo of the 
I greatest yaluo. It seems therefore singular that even now 
this symptom ia very little thought of in France. Vulpian, 
in hia otherwise very able lectures on tabes, makes a sneer- 
ing remark about the discovery " which Westphal thinks he 
I has made;" while Fonrnier' laments the uncertainty of 
t diagnosis in the earliest stages of tabes, when such a 
L symptom is within his reach ! The latter author says: — 
jst des malades qui, pendant plusieui's annees — trois, 
' cinq, six, meme huit et dix anneea — ne presentent rien 
autre oomme ph^nomeues morhides que des acc^s plus . 
on moins espaces des douleurs fal^urtmtes ; . . ." and 
further on (p. 55) : — alors raerae que les malades, s'in- 
qui^tant de ces douleura, vieudraient h, nous d&s leur ap- 
I parition premiere, il y aurait encore toutes chances pour 
I qu'elles restassent meconuues quant ^ leur nature reelle, 
I quant h. leur valeur semclologique . . . Mai decrites sans 
I doute par le patient, vaguea de siege, indecisea comme 
caractere, ces douleurs ont ete prises pour ce qu'elles 
I u'etaient paa, et rapportees tantot ^ de simples nevral- 
[ gies, tantdt ^ dee rhumatiamea, tantdt & ceci ou cela, mais 
i jamais au tabes." 

Loss of the knee-jerk is found in all caaea of uncom- 
plicated tabes where we have to do with sclerosis of the 
\ posterior columns in the lumbar portion of the cord ; and 
this symptom is of the greatest diagnostic value, more 
. aapecially in those by no means uufrequent cases where 
I the other symptoms of spinal disease are somewhat indis- 
[ tinct, and it may be overshadowed by signs which are apt to 
I be referred to stomach and liver derangement, or are believed 
to be owing to gout, hypochondriasis, and other diseases. 
There is reason to believe that loss of the knee-jerk is 
' "DBl'Rtaiie locomotrice d'origine Byp!iilitique,"p. 60. Paria, 1882. 
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in some cases the first, uud in the majoritj of cases one of 
the first symptomH of tabes. It was found to have diaap- 
peared at a very early stage of the diseaae in the epidemic 
of ergotism whirh has been. deHcribed by Tuczek, and was 
in one case the first and only symptom of posterior sclerosis. 
There is Home reason to believe that loss of the knee-jerk 
may occasionally be preceded hy paralysis of the rectus 
externus or of some other muscio of the eye ; but definite 
data about this are as yet wanting. 

The following case ia of interest in connexion with thJa 
point, although the precise date of the loss of the knee- 
jerk could not be ascertained : — 

Case 44. — A country doctor, Aged 72, married, who 
- had iiad thirteen children and forty-nine grandchildren, 
and had been very successful in practice, consulted me 
in February, 1882. He had always enjoyed excellent 
health, and had only quite recently retired ft-om the 
active duties of the profession. He complained that 
for some time past he had, on awakening in the morn- 
ing, been greatly troubled by tingling and numbness in 
both hands, and more particularly the right. The numb- 
ness could be relieved by rubbing, and did not retiu-n 
again during the day, but was always present the first 
thing in the morning. On examining the patient I found 
complete absence of the knee-jerk in both sides, with 
direct response of the vastus internus. He denied having 
ever had syphilis, but informed me, in answer to niy 
inquiry, that he had had double vision eight years ago, 
for which he had been treated by Sir William Bowman. 
This disappeared in about a month, and had never returned. 
There was no history of any other symptoms of tabes, nor 
could the closest examination reveal the presence of any 
of them. The diagnosis might therefore in this case be 
considered somewhat doubtful ; yet the coincidence of 
donble vision, loss of knee-jerk, and numbness is, to eay 
the least, peculiar, and may at some future time be followed 
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I by other symptoms of that disease. The patient's age 

' might seem to speak somewhat against the supposition of 
tabes, but we have seen in the preceding chapter (p. 121) 
that an advanced age is hj no means incompatible with 

. the evolntion of the disease. 

have never found the knee-jerk absent in healthy 
ins, excepting in the two extremes of life. It is 
difficult or impossible to elicit it in some children liefore 
they have learnt to walk, and also in decrepit old persons 
where there appears to be no particular form of spinal 
disease (Miibius). The subject of Case 44, however, could 
not, although of an advanced age, be considered in the 
least decrepit, as his physical health and his mental energy 
appeared to ho very good. 

In the following case the diagnosis of gout had been 
made by several experienced practitiocera ; and it was 

. chiefly the absence of the knee-jei'k which enabled me to 
recognise the existence of tabes. 

Case 45. — A stockbroker, aged 59, married, hut childlese, 
consulted me in October, 1881. He complained of " being 
eaten up with the gout," and having the most fearful goaty 
pains in his head, chest, back, loins, thigh, stomach, and, 
■worst of all, in the bladder. He had had syphilis fifteen 

1 years ago, but had never shown any symptoms of it during 

I the last twelve years. He had lately been treated with 
te of potash, litbia, and colchicum, but without relief. 
The pocttUar description which he gave of the pains to 
which he was subject made me suspect tabes ; and, on 

i examining his legs, I found the knee-jerk absent, which 
threw at once a fiood of light on the nature of his malady. 
I then examined him for other symptoms of tahea, and 
found that be staggered ori standing with his eyes 

' closed ; that he had Argyll -Robert son's symptom of re- 
flectory rigidity of the pupil, could only walk with 

I assistance, had lost the sexual power some years ago, 

I 'and suffered frequently from incontinence of the bladder 
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and the boweia ; he had regular vesical crises from time 
to time, wheQ he would be seized with severe pain ii 
bladder, chiefly at night, and constant desire to pasB his 
water. On some occaBions he had been called out of bed 
more than eixty times in the course of a single night, and 
would each time paas only a few drops of water in great 
agony. He had eimilar rectal crises, and would soil bimself 
five or six times in the course of a night. The upper e 
tremities were not affected, with the exception of an ai 
of numbness in the sphere of the right ulnar nerve. 

Case 46.— In July, 1883, Dr. Philpot, of Croydon, asked ' 
me to see a gentleman with him, who wished to have an 
entirely unbiaased opinion on his case. Dr. Philpot there- . 
fore told me nothing of the diagnoses which had previously 
been made, until after I had finished my examination aud ' 
given my opinion. The patient was fiftj six years of age, 
married, and father of two children and had been actively 
engaged in business. His chief complaint was of deprea- 
eion of spirits, indigestion, and tightneta round the chest, 
whichhehadhadfor about two ycari A feeling of constric- 
tion of the chest heiug a prominent symptom of tabes, I 
examined the patellar tendon reflexes, and finding them J 
completely absent, had no difficulty in eliciting the history I 
and presence of numerous other symptoms of that complaint. 
It appeared that the patient had had syphilis ten years ago. 
Eight years afterwards, he began to complain of numb- , 
Dess in the third and fourth fingers of both hands ; of dull I 
pain in tiie back and the legs j of incontinence of urine^ I 
constipation of the bowels, and loss of sexual desire andf 
power. In addition to these symptoms, there was n 
reflectory rigidity of the pupils, Romberg's symptom, diffi- : 
culty in going downstairs, a sensation as if there were a I 
pad of india-rubber under his soles, and slight ataxy ia I 
walking. 

In the following case the patient complained chiefly (£m 
sleeplessness ; and the symptoms ot tabes were so masked^ 
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I that it would hnve been impossible to arrive at a correct 

^ diagnosis without Weatphal's symptom : — 

Case 47. — An officer, aged 37, single, consulted me in 
December, 1881. He had served fourteen years in India, 
aad sufEered there during tbe whole of that time, more 

; or loss, from " congestion of the liver " and diairhosa. 
He contracted syphilia in 1872. Four months after the 

I -appearance of the primary sore, a specific eruption 
appeared on the legs, but soon faded away again. Soon 
afterwards he had to complain of soreness on the 
edges of the tongue and aore-throat ; and his tongue 
has remained permanently sore ever ainee. For this he 
was treated by iodide of potassium only ; he never 

• lad any mercury given him. Soon afterwards he began 
to suffer from severe pains about the loins, which he 
attributed to having strained the muscles of his back 
while playing rackets. He played this game daily 

I while in India, and also indulged freely in promiscuous 

I iexual intercourse. In 1878 he was obliged to give up 
rackets, and had since then had constant pain in the loins, 
and that in any position, whether sitting or lying, standing, 
walking, or riding. Sixteen months ago insomnia came on, 
and proved moat obstinate. At the aame time he began to 
a distaste for sexual indulgence, aoeiety, and his duties. 

I He also had a feeling of " fierce compression" across the 
He returned to England, and remained here for six 
weeks, after which he went back to India. Soon after hia 
arrival there, a feeling of intense spinal irritation came on, 
which extended up and down the entire length of the spine, 

. and was accompanied bynumbness and "pins and needles" in 

I the hands and feet. The irritation in the back led to great 

I nervousness ; the patient also complained of overpowering 
lassitude and weakness in the legs, and felt it impossible 
to continue his duties. He once more returned to England 
in April, 1881, and was put under mercurial treatment, 

_ which however did him no good. In August he went to 
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Gasteiii, took twenty-seven batlia, and was galvanised, also I 
■without any eSect. When I saw liim, his chief complaint 
was of insomnia and great hyperesthesia of the back. The 
latter symptom induced me to examine the patellar reflexes, 
■which I found to he ahsont in hoth sides. I now inquired 
for other symptoms of tabes, and found that he had numb- 
ness in all four extremities ; considerable debility in wali- | 
ing, although no ataxic gait ; the muscles of the legs were 
thin and flabby ; and the sexual power and desire were 1 
greatly diminished. 

While, therefore, the loss of the knee-jerk habitually in- 
dicates tabes spinalis, even where other symptoms seem to 
point in a different direction, its presence or exaggeration 
will show us that although many symptoms of tabes may 
he present, yet the ease is not one of locomotor ataxy c 
sclerosis of the posterior columns of the cord, as generally ' 
understood. In such cases which are far from uneommon, 
we have rather to do with a combined system-disease of I 
the lateral and posterior columns, or with disseminated in- I 
sular sclerosis, than with true tabes. The exaggeration of 1 
the knee-jerk is then to be explained by the sclerotic i 
tation of the' lateral columns, ■which is too powerful in its 
effects to be neutralised by the disease of the posterior 
coIumcB. Lightning pains are mostly absent, and the I 
difficulty in walking is rather owing to paresis than to I 
ataxy, or to a combination of these two conditioi 

Case 48.— A miller, aged thirty-one, married, and father I 
of two children, was admitted into the hospital under my | 
care, in February, 1883. He denied any syphiHtic i 
fection, and attributed his illness to severe chills which he 
had habitually experienced in his business. Twelve years 
ago he had broken liis right leg, and there was now a large 
exostoBison the tibia which, but for this history, might have 
been looked upon as of a syphilitic character. His present i 
illness commenced three years ago, when he lost his tasta 
and had double vision. At the same time he found that J 



■ 

ft 



SYMPTOMS OF TABES BPIKTALIS. 143 

lie could not walk so well as before, more especially in tlie 
dark. After a time the senso of taste gradually camo back, 
and ho saw thinga single again ; and two mouths after 
having been first taken ill, the power in tlie legs improved 
so much that he thought he walked as well as ever. 
Twelve months ago, however, he began to get worse again, 
and the disease has since than gradually gained upon him. 
On examination the brain and cranial nerves appeared to be 
healthy. The patient complained of a sensation as if he had 
a tight rope round his chest, of difficulty in retaining the 
urine, obstinate constipation, and complete loss of sexual 
power. He felt numbness in the hands, and some degree 
of ataxy in the upper extremities, more especially when he 
attempted to write. His gait appeared to be a mixture of 
ataxy and paresis, as there was decided loss of muscular force, 
together with jerkiness ; the patient had to maneeuvre with 
his arms while walking, as otherwise he felt too unsteady 
to go on ; and on shutting his eyes he staggered to such an 
extent that he would have fallen unless supported. Ho also 
complained of numbness in the soles of the feet ; but he 
had never had lightning pains, or indeed any other kind 
of pain. On testing the deep reflexes, I found tbem all 
very much exaggerated ; and I therefore concluded that the 
case was not one of tabes spinalis, but one of an unusual 
form of insular sclerosis of the spinal cord, which had aSeeted 
several strands of fibres in that organ, but had spared those 
which are more particularly concerned with the sensation 
of pain and the conduction orrefles action in the posterior 
columns. 

The absence of lightning-pains is, however, not invari- 
able in such cases, as shown by the following instance : — 
Cote 49. — An Irish farmer, aged fifty-one, married, and 
father of two children, consulted me in October, 1 882. He 
complained of incontinence of urine, loss of sexual power, 
obstinate constipation of the bowels, inability to walk 
in the dark, numbness, and occasional attacks of lightning' 
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pains in the legs, the muscles of which t 
flahby and wasted. He had had syphilis 
years ago. He was seeu to stagger when standing with his 
eyes closed, and his gait was a mixture of ataxy and paresis. 
The patellar reflexes were greatly exaggerated, and I there- 
fore concluded the case to be one of combined system disease 1 
of the lateral and posterior columns. 

Case 50. — Another case in which there was a marked I 
combination of loss of power and ataxy, was that of an 
accountant, aged thirty-two, single, who was sent to me 
in October, 1879, by Dr. Haussraami, of Wiidbad. Tfaia 
patient had "knocked about town" a good deal about 1 
ten years ago, and had then had a chancre which was fol- I 
lowed by a large crop of " secondaries," chiefly on the I 
,skin and in the throat. Two years aftejTi'ards he had ■] 
repeated attacks of hemiplegia and aphasia, and i 
efficiently treated in Java, the Cape, St. Helena, and I 
various places. He got better and worse, t 
hut about three years ago began to suffer from more I 
definite symptoms of spinal disease. He had now the | 
greatest difficulty in getting up from a chair, in stand- 
ing and walking. There was great loss of muscular J 
power, more particularly in the right leg. The bladder ( 
was so irritable, that he felt constant desire to pass his , 
■water, and he wettfid the bed in his sleep. The bowels ■ 
were obstinately constipated ; the sexual power almost 
entirely lost. The knee-jerk was greatly exaggerated 
in both sides ; and it was therefore evident that the case I 
was one of combined system-disease of the cord, 
this case, likewise, no lightning pains had occurred at I 

Does the knet-jerk, when once loH, ever come backf \ 
There is yery little positive experience about this, 
a great deal of negative evidence. In general, I may say- 
that it never returns in cases of ordinary tabes ; but I 
have Been it return, under the influence 
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3B of combined cerebral and spinal disease, wbicb pre- 
sented themselves uuder the clinical aspects of general 
paralj-Bis of the insane in the first period of the 
complaint, more especially where this was owing to 
STphilis. In a case of this kind, in which I was con- 
sulted ia April, 1884, and where the absence of the 
knee-jerk, 'together with grave cerebral symptoms, appeared 
to afford u gloomy prognosis, the patellar reflex returned, 
under the influence of an energetic specific treatment, 
within a fortnight, together with great improvement in 
other respects. I have at present (May, 1884) a patient 
Buffering from the effects of injury to the spine under my 
care, at the hospital, in whom the accident had caused 
paresis of the lower extremities. The knee-jerk was at 
first exaggerated, but, as time went on, became more and 
more sluggish, and eventually vanished altogether. The 

i patient, who had at first been treated with iodide of potas- 
sium, was now put on full doses of ergot ; and, after he 
had taken this for six weeks, the reflex could again be 

I elicited. At the same time there had been proportionate 
improvement in the motor power of the lower extremities 
all the time that the patient was taking the ergot. 

With regard to this point Westphal has drawn attention 
source of error, which consists of confounding certain 
ekin-reflexes with the tnie knee-jerk. Contraction of the 

I <[UHdricepB femoris may occasionally be caused by pinching 
i fold of the skin in the neighbourhood of the patellar 
tendon, or percuaaing it sideways, without touching the 
patellar tendon itself. In some persons all the muscles 
of the tliigh are seen to contract if the skin above the 
internal malleolus be strongly pinched. There is, there- 
fore, a " pseudo-knee-jerk ; " and wheuever it is reported 

I that the knee-jerk has returned, it must be plainly stated 

I that the observer has not been deceived by cutaneous 



I the patellar refiex 
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return after ptryohriia injections, Dowae ' believes tliat ha 
has " restored the lost knee-jerk instanler by passing a con 
tinnous current freely though the spinal cord." This is a 
startling assertion, but hardly less so than another state- 
ment hy the same author, " that the knee-jerk and all other 
reflexes are not uncommonly exaggerated iu the earlier, 
stage oE tabes, and that this may be accounted for 
by the possible probability (aic) that the changes in the 
posterior root-zones are extremely peripheral, and invade 
more or less the adjacent matter of the lateral columns." 
Tabes is here evidently confounded with insular scleroBis, 
or some other form of combined system-disease of the 
cord ; while the " instantaneous recovery of the knee-jert 
by the passage of an electric current through the spine " 
would presuppose an immediate cure by that means of 
a definite anatoiuiea! lesion in the lumhar portion of the I 
cord, which is, unfortunately for our patients, too stubbora i 
in eharaeter to yield, so readily as has been assumed, I 
single application of electricity. 

TjOss of the knee-jerk on one aide appears to bfr 1 
extremely rare. Even where the other clinical symptoma ' 
have been entirely limited to one side of the body, thiu 
constituting a kind of hemi-atax<i, I have invariably found I 
the loss of the knee-jerk to be bilateral, even at an early | 
period of the malady. A few other observers have, how- 
ever, apparently seen the phenomenon absent on one side,, 
and present on the other. 

2, Lightning- Pains. — This term is well suited for de- i 
scribing the exceedingly violent and sudden nature of 
the pain which is so commonly experienced in tabes. 
Synonyms are " lancinating " and " fulgurating " pains. 
Some patients compare these sensations to electric 
shocks ; others describe them aa violent blows with a 
heavy hammer, or kicks, or nails driven into the flesh, or i 

■ " Medical Times and Gftzetts," October 1, 18S1. 
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|»aif B red-hot corkscrew we ro turned round in tlie limbs, 
r like a aiidden contact with a red-hot iron, or as if they 
'ere bitten by dogs, gnawed by rata, or as if the flesh 
were forcibly torn from their bones, or as if their bones 
J crushed in a press, or their inaidea burnt with fire, 
or aa if they were actually being impaled, or aa if they 
were struck by a dagger or stabbed with a knife, 
or ae if thousands of fiah-hooks had got hold of the 
calves of the legs, and were dragging them up. Paina 
of this kind are apt to come on suddenly, chiefly at 
night, and in paroxysms, so that a shock is experienced 
I every few seconds or every few minutes ; and they vanish 
after a variable time aa quickly, and often without any 
apparent canao. In their greatest degree of violence they 
constitute the most frightful torture which can be 
imagined, and which renders life utterly wretched and 
intolerable. The patients actually writhe with pmn, 
scream, call for mercy, twist themseivea into various 
positions, squeeze the painful apots as hard as they 
can, and, when the attack is over, seem to be half-dead 
from exhauBtion. As such paroxysms occur chiefly at 
night, they prevent tiie patient from sleeping, and thus 
aggravate the general disturbance of the ayatem ■which is 
the consequence. 

Charcot distinguishea lightning pains, which mn like 
lightning shocks through the course of a nerve or a limb ; 
and terebrating or boring pains, which are of the dagger- 
and-cork- screw character, and mostly occur near s joint. 
This distinction, however, ia imperceptible in a number of 
cases, as both forms may occTir together. 

Another fonn of pain is less violent and more constant. 
This is generally fixed in a certain locality. For in- 
stance, there is a dull hack-ache, a pain between the 
shouldera or in the spine, and Bpreading from there to 
the sidea of the body ; or both legs Buffer in the same 
that the patient ia believed to have hilaternt 
L 2 
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3 aching jn&j also come on in crises, and 
continue for a, few days or weeks. Occasionally the 
pain is not really conetant, but consiBta of a Bertea of 
acute paroxyama following each other rapidly. The 
more paroxysmal and the more constant pain may alter- 
nate in the Bamc patient. 

A third kind of pain, which is, according to Foumier, 
chiefly felt by ayphilitie subjects, is of a much alighter 
character, and comes at longer intervals. This resembles 
a alight prick with a pin, apparently hardly going beyond 
the cpidennia, or a alight pinching of the flesh. It is 
BO insigniflcant that patients take little notice of it, but 
remember it afterwards, when they may be suffering from 
more severe paroxysms. There are often long intervals 
between these alight attacka, which come on for a few- 
hours only, once in two or throe or even six months. 
Unless a specific treatment he instituted, however, the 
pain is liable to become much worse as time goes on, 
and to occur at much shorter intervals. 

The principal seat of all these different kinds of pain is 
in the lower extremities, where they are almost invariably 
felt in the commencement of the diaease, and where they 
may continue to rage with unabated fury from time to time 
for years. They may shoot all the way down from the 
hips to the toes, or follow a certain nervous distribution, 
as in neuralgia, or affect a limited area, such as the ankle, 
the knee, thigh, or hip. If they are localised in a small 
space, hyperLBsthesia is apt to supervene in the same, so 
3 exceedingly painful, while strong 
Q pain. Occasionally an ery- 
ribed urticaria breaks out in such 
s been going on for some time ; and 
e of the crural and 
I which have been 
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that the least touch i 

pressure is apt to relie 

thematous raah o 

a spot after the pain h 

Charcot has seen ecthyma in the sphei 

internal saphenous nerve, leaving t 

visible for years. Muscular twitches in the neighbourhood 

testify to the increased reflex excitability which is gradually 
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established. Occasionally a shock through the legs is so 
Guddea that the patient, if walking or standing nt the time, 
drops down as if be were shot, and is believed to have a 
fit. Sometimes the pain affectw, oven in the beginning, 
other parts than the lower limbs, audi as the back, the 
upper esfremities, the body, nnd the bead. When affecting 
tbe chest, it often resembles intercostal neuralgia, or the 
pain of herpes zoster. In a considerable number of cases 
the pain appears to follow very closely the anatomical 
changes going on in the cord ; and as these are apt to 
spread from holow upwards, so the pain, after having been 
for some time confined to the lower extremities, gradually 
invades the abdomen, chest, the upper extremities, and the 
bead. It is sometimes confined to one limb or one side of 
the body, and sometimes to the upper extremities. In such 
cases the other symptoms of tabes which follow in the 
further course of the disease are apt to show a similar 
distribution, showing that they follow pretty closely the 
anatomical process as it spreads further in the sub- 
stance of the cord. In the upper extremities the area 
of the ulnar nerve is affected by preference, the shocks 
running from the olecranon down into the third and fourth 

Fains in the face and head, to the occurrence of which in 
tabes Pierrot' was the first to draw attention, present the 
same character as the pains in the limbs, being either 
paroxysmal, in the form of lightning pains, or more conti- 
nuous. The latter are by far the more frequent, and affect the 
top of tbe head, the temples, the bridge of the nose, the audi- 
tory meatus, the jaw, lips, and teeth, or the occipital region. 
Some patients have a sensation as if the eye were suddenly 
torn from its socket, or feel a sudden stab or shock right 
through the head or in the orbit. This may he accompanied 

"EiBtd iw Ibs BjmptSmBB c&phaliquae du Tabes doraalis," p. 21. 
Parii, 1876. 
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with lacrymation, photophobia, and certain vaso-motor symp- 
toins, such as congestion of the conjunctiva, dilatation of tl 
pupil, and elevation of temperature ; others see flames and 
flashes of light, showing that the optic nerye partioipatea 
in the irritation. SometimeH the pain, in confined to one 
side of the head, and resembles megrim. It is rebellious to 
treatment, often lasts a long time, and then suddenly disap- 
pears withont any apparent cause. It is therefore important 
to Tememl>er, in cases of what is called facial neuralgia, that 
this may be an early symptom of tabes. 

We have seen (p. 28) that the nucleus of the fifth nerve 
has been found wasted in tabes by Hayem and Pierret, but 
that it is as yet uncertain whether this nerve suSers in its 
peripheral course. Pierret explains the pain which is, in 
tabes, experienced in the sphere of the fifth nerve, by 
sclerosis of the deeceiiding root of the same, which may 
be traced down in the cord as far as tbe level of the 
third or fourth cervical nerve ; while the pain at the tack 
of the head, in the sphere of the occipital nerve, would be 
accounted for by this uerve being tlie internal branch of 
the posterior division of the second cervical nerve. Thus, 
the lesion causing these paina would be central, bilateral, and 
symmetrical, and this would he in accordance with the fact 
that the facial neuralgia of tabes is not generally so confined 
to a single branch of the trifacial a^ it is in idiopathic neur- 
algia, but may play about in the entire area supplied by the 
fifth pair. 

In general, pains of extreme violence are temporary, but 
apt to recur at short intervals. In this respect there are the 
greatest possible varieties in individual cases. Occasionally 
the intervals are very long, amounting to six months and more; 
and there is generally an exciting cause to be discovered for 
a " bout of pain," In this country it is chiefly the easterly 
winds of March and April, and a sudden change to wet 
weather at any time of the year, or thunders torms, which 
are dreaded by tabid patients. Other exciting causes a 
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sndden emotions, more especially annoyance, over-exertion, 
sexual indulgence, and nocturnal seminal emissions. In ex- 
ceptional casea pain of any Hort may be absent throughout 
the first stage of the disease; or it may be so slight that 
the patient forgets all about it, or simply says that he may 
have had a little rheumatigm. 

Topinard has found these pains altogether absent in 
twenty-two cases out of a hundred and four ; and Erb in 
eight cases out of sixty. According to my experience they 
Are almost invariably present in really well-marked cases 
of tabes, while they are absent in those patients who, 
although presenting many symptoms of sclerosis of the 
posterior columns, appear to be subject to combined system- 
diseases of the cord, or insular sclerosis. I have already 
drawn attention to the circumstance that, where the knee- 
jerk is exaggerated instead of being lost, lightning pains 
are habitually absent (p. 142), 

On the other hand, we find that they are not absolutely 
limited to tabes, but that they may occur whenever the 
posterior columns, and more particularly Burdach's strands, 
are affected. Thus they have been observed in myelitis 
and meningo-myelitia, where this was either spontaneous or 
consecutive to Pott's disease of the vertebrte ; in some 
forms of insular sclerosis, of general paralysis of the insane, 
of chronic alcoholism, and in alcoholic paraplegia. Again, 
in certain forms of sciatica and tic-douloiireux, the pain is 
imilar to lightning pains, that it would be impossible, 
from this symptom alone, to make a distinction. In such 
cases the seat of the neuralgia is probably more central 
tliaii peripheral, and located in the posterior nerve-roots. 

Charcot was the first to express the opinion that the 
lightning-pains in tabes are owing to sudden irritation of 
the posterior nerve-roots, in the root-zones of the posterior 
columns ; and this explanation is so plausible that it has 
been generally accepted. We could, with this theory, 
easily account for the varying degrees of intensity of the 
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pain, by assuming a corresponding degree of irritation i 
Burdach's columns ; while the differences in the seat of the 
pain would be explained by the different areas of root- 
fibres in the cord wliicli might happen to be subject to 
irritation. That the pain should not bo felt eo much in 
any portion of the back as in the peripheral expansions of 
the spinal nerves is, as Vulpian has appositely remarked, in 
accordance with the general law, which ordains that im- 
pressions produced in the cord, or at any portion of the 
nerve, are by the brain referred to the periphery. Pain, 
although produced in the centre, is felt in the skin, and' 
sometimes in sncb a limited area of the skin that the patient 
ia loth to believe that it really arises from irritation in the 
spinal cord, when he feels no pain whatever in the spine. 
This, however, is likewise the case in certain forms of 
neuralgia, such as tic, intercostal neuralgia, and sciatica, 
where the pain is produced in the nervous centres, or the 
nerve-roots, or the spinal canal, or the skull, while it is per- 
ceived peripherally. This will explain why neurotomy and 
neurectomy of the apparently affected nerve are so often 
unsuccessful. 

The theory of the central production of lightning-pains 
is apparently contradicted by the fact that these pains may 
be relieved by certain local applications to those parts of 
the skin in which they are experienced. Such applications 
may be of the most varied character ; the chief amongst 
them being counter-irritants, such as blisters, sinapisms, hot 
fomentations, and chloroform, subcutaneous injections of 
morphia and atropia, and, what seems more extraordisary 
still, injections of plain wat-er into the cellular tissue. This 
contradiction, however, is only apparent, as will be seen 
from the following considerations: — 

It is a well-known fact that the pains of tabes are apt to 
ie worse by a slight touch of the parts in which they 
are experienced, while strong pressure, on the contrary, 
gives relief. The tabid patient, when subject to a paroxysm 
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r of lightsing-paina, is therefore generally seen to 
r the pajta affected as hard as he is able. In order t< 
( stand this, we must remember that waves 
k fluence are ijonstantly transmitted from the peripheral 
expansions of the sentient nerves to the nervous centres ; 
and these play, unquestionably, a considerable part in the 
causation of the pains of tabes. We know that changes in 
the weather, a thunderstorm, or the simple influence of cold, 
will give rise to a paroxysm of lightning-pains. In a healthy- 
person the influence of sncb waves of nervous force passes, 
I general, unperceived ; but when nervous elements are 
. traversed which are in a state of morbid irritation, pain is 
[ caused. Nothing can be more intimate than the reliition 
I which exists between the suffering posterior nerve-roots, on 
I the one hand, and the peripheral sentient nerves in the 
I' skin, the subcutaneous cellular tissue, the muscles, and even 
I the periosteum of those parts where the pain is experienced, 
the other hand. An injection of morphiu and atropia 
no doubt a. general influence in subduing undue ex- 
[■ oitability in the posterior colunma and nerve-roota ; hut 
f its power of relieving tlie pains of ataxy is also to some 
I' extent owing to a kind of local anaesthesia which is caused 
m in the peripheral fibres near which the injection is made. 
I The fibres which are in direct contact with the liquid in- 
L jected, are being temporarily paralysed by the narcotic ; and 
V complete or incomplete aniesthesia of the skin, in a circnm- 
ince of an inch or two in diameter, may be found 
I there, and may last for several minutes. In consequence 
this, the waves of nervous irritation, which were 
transmitted by those fibres to the suffering centres, are 
for the time being diminished or suppressed. Hence it 
results that the paroxysm ceases in the centre, and the pain 
disappears. The pain may not even return when the local 
anssthesia in the area of injection has disappeared, partly 
because the irritation of the roots has ceased, and partly 
L.^CBUse the general effect of the morphia and atropia. 
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which now arrive with the blood at the anffsring parts, iB' 
superadded to the local action. 

Ranyier has ahowu that when a nerve of an animal is ] 
laid bare and subjected to the action of plain water for' ] 
some time, say a few minutes, it loses its phyaiological { 
properties, probably from sweUing of the axis- cylinders of 
the nerve-fibre throQgb the imbibition of fluid. It i 
donbt in a similar way that injections of plain water ■ 
into the cellular tissue of a region affected with pai 
effective in relieving the latter. The eflect ia therefore not | 
simply owing to the imagination of the patient, as has been I 
generally supposed ; but the afferent nerve-fibres, bathed ia ■ ' 
water, lose for a time their excitability and conducting-- ■] 
power, and therefore cease to transmit waves of irritation j 
to the centres. 

The infliience of chloroform and other counter-irritants in- 1 
relieving the lightning-pains has to be differently explaineii j 
It is a suggestive fact that such substances produce their ' 
effect chiefly when they cause a considerable degree of loc^ ' \ 
irritation and rubefaction, and much less so when the skin — -> J 
as is the case in the later stages of tabes — has become' 1 
anEcsthetic, and when the local effect which is produced IB' I 
less powerful or altogether absent. It has been stated that 1 
counter- irritation of the skin produces a contraction of the' ' 
blood-vesselH in those portions of the posterior roots and, 
coinmns which are in special relation with the peripheral- 
nervea acted upon, and that the aniemia thus caused ii 
suffering parts, tends to relieve the irritation. This, how-^ 
ever, ia pure apeculation. Brown-S^qnard believes that he*! 
has produced contraction of the arterioles of the spinal pifcl 
mater by irritation of the supra-renal capsules ; but snb^ W 
sequent observers have been unable to corroborate hisj 
reaalta ; and even supposing that such a contraction took- 
place, this would not prove that the irritation of the posterior 
roots and columns could thereby be diminished or arrested. 
A. far more plausible explanation ia that given by Viilpian, 
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,, tbat the pain is relieved owing to a powerful impression 

' teing produced, on the peripheral cntaneoua nerves, whieh 

the latter transmit to the posterior roots and columns, 

thereby profoundly modifying their condition. Whether 

this modification of the moleuuler stats of the central parts 

I J8 more or less permanent or temporary must depend upon 

individoal circumstances. It will, however, be seen from 

1 the foregoing considerations that when we find local appli- 

I nations useful in cases of neuralgia, in the anatmic, the hy- 

f sterical, the rheumatic, the sypliilitio, and the aleoholised, 

[ this result does by no means prove that the seat of the pain 

i local, but, on the contrary, that the seat of the pain is 

I'Jikely to be central rather than peripheral. 

Lightning-pains are also apt to occur in diverse viscera, 

nuKtituting gastric, laryngeal, vesical, rectal, and other 

8 " ; but as, in accordance with the localisation of 

lains, a great variety of other symptoms are observed, 

■ Iconsider it preferable to discuss these symptoms separately, 

(ihrther on. 

3. Reflectory liigidit!/ of the Pupil {Argyll- Bohertton'g 

JSynptom). — The condition of the iris varies considerably in 

Efiie initial stage of tabes. Quite in the beginning the pupils 

■«re apt to be rather large than small. Mydriasis in one eye 

e known to be one of the first symptoms of the disease, 

I hut the most peculiar and characteristic change which occurs 

I in the pupils in this malady is that which was first de- 

I acribed by Argyll-Hobertaon,' of Edinburgh, and, therefore, 

I liears his name. It consists of bilateral myosis, or con- 

' traction of the pupils, with loss of reflex action to the 

influence of light, hut with preserved voluntary contraction 

during accommodation. The symptom is, therefore, seen 

to be closely analogous to the loss of the knee-jerk, where 

reflex action is lost, while voluntary power remains, and 

I 'which we have seen to be a sign of the first importance in 
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Argyll -Robert son has placed on record the caai 
carver, aged, fifty-nine, wLo was then evidently 
second stage of tabes, and in whom lie noticed that both 
pupils were contracted to little more than pin-pointa, ani 
did not contract under the influence of light, hut did bo 
when the patieat was told to accommodate the eyes for & 
near object. The pupils dilated only slightly under thft 
influence of a four-grain aolution of atropine ; and although. 
this was re-applied the next day, it failed to produce any 
farther change ; its action, moreover, was transient, even, 
the limited dilatation soon disappearing. Calabar bean, oi 
the other hand, produced further contraction of the pupi 
reducing its diameter to rather less than one-fourth of a lini 
which is more than is produced in other cases by the 
agent. The right eye wasqiiite colour-blind ; butwithtbeleJ 
the patient could diatingnish blue, and goneraily the othi 
colours when of a bright tint, although even then he mad< 
occasional mistakes, having a tendency to call all colours 
which he was uncertain yellow or gilt. This symptom hattj 
been a source of annoyance to the man, as it prevented him. 
from distinguishing different woods, such as birch 
mahogany. Neither eye was abnormally sensitive to ligh^l 
and vision was best in bright daylight. His field of visioa>f 
was, however, markedly contracted in both eyes. 

Argyll -Robert son attributed this condition to disease of 
the cord affecting the eilio-spina! region, and thought it 
owing not to spasm of the sphincter, but to paralyf 
the dilator muscle or the radiating fibres of the uis. Hfr-] 
WBS not the first to observe myosis in cases of tabes ; foif- 
Eomberg had previously noticed that in such patients tha' 
pupils are often contracted to the size of a pin's-head j'l 
while Trousseau had seen the same, and also found tbiBi 
contraction to resist the influence of belladonna, and th>.tr< 
during paroxysms of pain the contraction was replaced by; 
more or less dilataiion of the pupil. 

The symptom wliich we are now discussing appears. 
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to be very frequent. Vincent^ found morbid cliaugea in 

tte pupils in forty-seven out of fifty-one tabid patients (or 

ninety-two per cent.), the action of tbe iris having been 

normal iu ouly four cases. Of tbe forty-seven there were 

forty in which the pupils had lost the light reflex, but 

acted during accomnioiiatiou, while in seven thoy were 

completely immovable. Of the forty cases where tbe 

I light-reflex was lost, there were twenty-three with myosis, 

I six with mydriasis, and eleven with nonnal size of the 

1 pupils. The percentage for Argyll-Rofaertson's aymptom 

J was, therefore, i6'6. With regard to the different stages 

I of the malady, he found that in the initial period tbe pupils 

I are frequently enlarged, and do not respond to the influence 

l-of light, but to nccommodatioD ; that in tbe second period 

I tliere in generally myoais and no response to light, but 

ihat the pupils contract for near objects and dilate for far 

I objects ; while in the third or tenninal period the pupils are 

I generally dilated or of normal size, and completely motion- 

;. In nine eases of other diseases of tbe cord ami the 

I l>rain he found good response to light eight times ; while in 

I twenty-one cases of general paralysis of the insane hefound 

i loss of the light-reflex, and preserved contraction during 

accommodation nineteen times; in seventeen cases, however, 

the pupils were unequal, while there was myosia iu eight, 

and slight mydriasis in three. While, therefore, tabes and 

general paralysis have the loss of the light-reflex in common, 

they differ widely from one another by the pupils being 

generally of equal size in tabes and unequal in general 

paralysis. 

Erb^ has seen spinal myosis iu sixteen cases out of 
thirty (54 per cent.), and I have seen it thirty-two times 
in fifty consecutive cases (60"4 per cent.). 

' " Dee PLcnomlnei oculo-pupillairei dans 1' Ataxia locomotriee." 
These de Pms, 1877. 

' " DsutscbeB ArcUv fiir kliniaclie Medkia," vol. iziT., p. 31. 
Leipiig, 1879. 
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Where the pupil is much contracted, there are often other 
signs of paralysis of the vasomotors : such as a red cheek, 
an injected conjunctiva, and increased temperature of the 
face. During paroxysms of pain, the contracted pupil, 
however, becomes dilated, and the aymptoniB of vasomotor 
paralysis disappear. The ordinarily unexcitable pupil may 
be excited reflexly if one eye is closed and its lid luhricated 
■with the tip of the forefinger and pressed ; then the pupil -_ 
of the opposite eye is seen to dilate considerably. ^IhkJ 
same occurs when the skin of the temples, or mastoid pro-l 
cesses is faiadised with the brush. I 

The exact mode of production of Argyll-Rohert- 
soo's symptom is not yet satisfactorily explained. It 
seems quite clear that the pupils are contracted from 
paralysis of the radiating fibres of the iris, or dilators of J 
the pupils, while the circular fibres of I 
sphincters of the pupils, roraa; 
show predominance of action, 
spasm of the circular fibres, th 
tion of the pupils would be 
the case, seeing that they may be made to contract still I 
further, both daring efforts at accommodation and bj I 
the influence of Calabar bean. Now the circular fibres 1 
are innervated by the third nerve, while the rodiatuig t 
fibres are supplied by the sympathetic. Paralytic myosisj 
may therefore arise from disease of the sympathetic. I 
root of the lenticular ganglion, or from tumours pressing 1 
oa the cervical sympathetic nerve, or from disease rf 1 
the cilio-spinal region of the cord. It appears, primd I 
facie, reasonable to assume that bi-lateral mjosis in tabes 
is owing to the latter affection ; and Remak sen. haA I 
already, in 1864, drawn attention to the occurrence of J 
ray OS is in cervical tabes. Disease of the spinal 
for the dilatation of the pupil, or of the fibres proceed- I 
ing from it, is therefore likely to be at the root i 
paralytic my o sis. 



n intact, and therefore, 1 

If there were actual 1 

e maximum of contrac- | 

reached, which is 
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Hempel,^ who has given great attention to tliia question, 
belieyeB that the myosia is owing to pamlyeis of the 
centre for pupillary dilatation in the meiinUa oblongata, and 
that the loss of the light-reflex is owing to an interrup- 
tion of the roflex arc between the optic and the oculo- 
motor nerro, the oentre of the latter being normal. 

Vincent, on the otlier hand, considers that the reflec- 
tory paths which proceed from the optic nerve descend 
into the cervical cord, and there undergo a fusion with 
motor centres, from wliich again other paths proceed, 
■which stimulate the sphincter of the pnpil, to become after- 
■wards connected with the trunk of the third nerve, and 
thus to arrive at the iris. The loss of the light-reflex 
would therefore he owing to disease of certain centres and 
paths which are situated in the cervical portion of the cord. 
Recent experiments of Bechterew have shown that 
the reflectory centre for the nerve-fibres which con- 
strict the pupil is situated in the nucleus of the third 
nerve; for destruction of this nucleus as well as division 
I of the third nerve, causes maximal dilatation of the corre- 
I aponding pupil, and complete immobility of the same to 
J direct or indirect stimulation by light. On the other 
I liand, destruction of the optic tract, the corpora genicu- 
I lata and quadrigemina, destroyed the function of the 
I retina, hut had no influence on tiie mobility of the iris, 
I Each pupil appears to have an independent reflectory 
' arch for itself j the fibres which constrict it, proceeding 
from the retina to the optic nerve, coursing in the latter, 
entering behind the chiasma immediately into the central 
grey matter aurrounding the cavity of the third ven- 
tricle, proceeding thcnco to the nuclei of the oculo-motor 
nerves, and returning in the sheath of the latter to the 
periphery. Commissural fibres between the nuclei of the 
F third pair connect the two arches, so that the reflex may be 
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catriec! from one eye to the pupil of the other. When the 
pupil is dilated in consequence of painful stimulation, 
this is not owing to the action of sympathetic fibres, but 
is caused independently, by inhibition of the light-reflex. 

Reflectory pupillary rigidity would, therefore, according 
to this be caused by lesions interrupting the path of the 
light-reflex in its course from the chiaama to the nucleiia 
of the third nerve. 

The presence of the three symptoms which I have juat 
described, viz., loss of knee-Jerk, lightning-pains, and ro» 
flectory rigidity of the pupil, render the dlagnoaia of tabes 
perfectly certain, as such a combination does not occur 
in any other disease. In some cases, however, either 
one or both of these latter symptoms may be absent ; 
and we have then to look for other evidences of thq. 
malady, which I shall now proceed to consider, 

4. Mydriagis and. Paralysis of the Ciliary Mvscle.-~- 
Paralytic mydriasis constitutes that state of dilated J 
pupil which results from paralysis of the circular fibres'^ 
of the iris, while the radiating fibres of that membi 
remain intact. It is owing to injury or disease involv- 

; the third or oculo-motor nerve, either in its nuclens 

its course towards the orbit ; and is generally at 

certain diseases of the brain where this nei 
implicated, such as meningitis, hydrocephalus, etc. ; or 
it may bo a symptom of inflammation or sclerosis of tha 
nerve itself, or of disease in the short root of the 
ciliary ganglion. Mydriasis is generally combined with 
paralysis of the ciliary muscle, causing loss of accom- 
modation ; and the impairment of vision which results 
then chiefly owing to the latter. 

Paralytic mydriasis may be one of the flrat BymptomS' 
of tabes, and precede the appearance of lightning-painSi 
and other symptoms by several years. If it comes 
suddenly, and without any apparent cause, such 
severe exposure to cold, injury to the eye, etc., it ia 
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lerally of a, syphilitic nature ; and if combined with. 
of the knee-jerk may be looked upon as foreshadow- 

the outbreak of tabes. 

we 51. In October, 1867, Mr. White Cooper requested 
to see a gentleman, aged thirty-four, married, who 
had syphilis very bailly ten years ago, but had for 
I time past been free from symptoms of it. Twelve 
Boonths before I saw him he had been i^triick by light- 
ning. In January last, however, affection of the iria 
came on quite suddenly, as he found one momiug on 
attempting to read that " all the letters danced about 
like Hebrew," and the right pnpil was much dilated. 
The degree of this dilatation varied at first, but sines 
April last had become stationary. Calabar bean and a 
.yariety of other remedial measures produced no effect. 
"When I saw him, the pupil had an ovoid shape, and 
was almost, though not quite, as much dilated us if it 
bad been under the influence of atropine. It was quite 
immovable, and did not respond to light or to efforts 
lodation. The sight was considerably impaired, 
rhich was no doubt more owing to the loss of occom- 
ition than simply to the dilated pupil. 
This case occurred before the days of " ten don -reflexes," 
tliat the condition of the knee-jerk was not ascertained. 
Ten years afterwards, however, the phenomena of loco- 
motor ataxy had become fully developed in this patient. 

5. Other Palsies of Ocular Muscles. — One of the com- 
monest symptoms of tabes is temporary double vision, owing 
to paresis or paralysis of the rectus externus or rectus 
intemus muscles. Such double vision may last only a 
few hoiu^ and then vanish and occur again a few 
months afterwords. In other cases it may last for a few 
weeks or a month, then disappear, apparently under the 
influence of treatment, and return again six months after- 
wards, etc. Some patients have six or seven sucli attacks, 
eventually the palsy may become permanent. 
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a. Paralt/sis of the sixth nerve or ahducens m & very com- | 
moil occurrence in tabes, and causea convergent squint. Tlia J 
degreea of tliia aSection are exceedingly variable, as in I 
some cases it is so slight that it can only be discovered I 
by the most careful examination, white in others it ii 
severe that the eye cannot be moved outward beyond the j 
middle line, and the inward deviation of the eye during 1 
rest may be so conaiderabie that the cornea is entirely con- 
cealed at the inner aoglo of the orbit. In most cases 
, which I have seen in connection with tabes, the paralysis 
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II the left side. 



Double vision then appears when the object is moved 
into the left half of the visual field, but is absent in the 
right half ; and the further the object is moved to the 
left, the greater will be the distance between the double 
images. In consequence of the confusion caused by the 
double images, severe giddiness and even vomiting may 
he caused ; and the efforts which the patient makes in 
order to correct the diplopia, by increasing the action of ' 
the superior rectus and inferior oblique, often lead to con- 
siderable pain and exhaustion. Duchenne has seen casea i 
ot bilateral aHection of the two sixth nerves in which i 
there was no double vision. This affection may also be J 
intermittent, occurring every other day. 

b. Paralysis of the ocular muscles mipplied by tlie third or 1 
oatlo-motor nerve is likewise frequent. Ptosis of the upper 1 
eyelid generally occurs together with paralysis of the | 
superior rectus, and may he complete, when the eye ■ 
appears entirely closed ; but is more frequently ii 
plete when the palpebral fissure appears to be more or less 1 
narrowed, in exact proportion to the degree of loss of 1 
power in the levator palpebral superioris muscle. Ptosis [ 
is generally a more permanent symptom than paralysis of | 
the rectus externus, and less likely to disappear without- J 
some definite treatment, more especially an early applies- 1 
tioB of the continuous current, being undertaken. 
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Parftlysia of the interna!. rectus causes divergent squint ; 

»the eye is pulled outwards by the unrestrained action of 
!tlie external rectus, and cannot be moved beyond the 
median line if the paralysis is complete. In paralysis of 
the left rectus interuus, the false image is to the patient's 
]^ht, and the distance between the two images increases 
file further the object is moved towards the right side. 
Paralysis of the fourth or troehlearis nerve by itself is 
very rare in tabes. 

c. External ophthalmoplegia, or symmetrical immobility 
of all the external ocular muscles is likewise a rare occur- 
rence. This affection was first described by the founder 
of modern ophthalmology, A. von Graefe,' and afterwards 
by Jonathan Hutchinson.^ The first symptom is drooping 
of both eyelids, so as to give the face a sleepy expression ; 
and this is soon followed by paresis or paralysis of all the 
ocular muscles, so that the movements of the eyeball 
are restricted or even wholly lost. The power in the 
muscles fails ia groups, and not singly ; and paresis is 
more frequent than paralysis. There is seldom complete 
ptosis, although the eyelids droop ; and impaired range of 
the motion of the eyeballs is more common than absolute 
fixation. In some of these cases it seems that there is no 
actual paralysis, but that the co-ordination or synergy of 
the different groups of ocular muscles has been destroyed. 
A patient who shows symptoms of paralysis of the third 
nerve on one side when using both eyes, will be able to 
move the affected eye and eyelid much better when using 
only that eye, and putting the other for the time being out 
of action. At a late period, however, the paralysis 
may be absolute. The third, fourth, aud sixth nerves 
are then all involved, and the eyeball is then found 

'"AroHv fiir Ophtlmlniologifl,'' 'vol. xii-, pt. 2, p. 265. Berlin, 
1866. 
' " Mediao-ChiruTgical TcanBacCioiu," vol. Ixii., p. 307. London, 
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to be completely immovable, and to stand in the middle of 
the palpebral fissure, in a forward direction, covered by the 
drooping upper eyelid. There are double images in all 
directions where the parttlysia is unilateral, and where viaion 
ia preserved in the paralysed eye. The pupil is moderately 
enlarged, and the accommodation for near things dimi- 
nished or lost. Exophthalmus is usually present. There 
may be diverse combinations, so that the third and the 
sixth nerve, or the third and the fourth, or the fourth oa 
one side, and the sixth on the other side, are paralysed 
together. 

The mode of onset of these combined palsies is only ex- 
ceptionaUy acute, but mostly alow, and their evolution may 
be accompanied with headache, giddiness, and confusion. 
In some cases other cranial nerves, such as the olfactory, 
the optic, the motor portion of the fifth, the portio dura, 
and the pneumogaatric are likewise affected. Vou Grraefe 
found that some of these cases occurred suddenly in conse- 
quence of exposure to cold, while in others it was probably 
owing to syphilis ; and Hutchinson discovered that some 
patients suffered from locomotor ataxy. In one of 
them, where an inspection was obtained, degenerative 
atrophy was found in the optic, third, fourth, and sixth 
nervea, and the ganglionio cells had disappeared from the 
nuclei of all the affected nerves. The spinal cord could 
not be examined, but the symptoms observed during life 
— more particularly a sensation of tightness round the 
abdomen, numbness in the hands and feet, incontinence of 
urine, obstinate constipation of the bowels, and eventually 
paraplegia — can leave no doubt whatever on the mind that, 
had the cord been examined, posterior sclerosis would have 
been discovered. One of Hutchinson's patients became 
eventually insane, and another was before death liable to 
attacks of violent mental excitement, showing that tabecj 
had become complicated with general paralysis of 
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The affection has therefore the greateat possible reaem- 
'■ tlance to labio-glo a so- laryngeal paralysis, in whioh there 
is also degenerative atrophy of the ganglionic cells of the 
nerve-nuclei, on the floor of the fourth ventricle ; yet this 
latter affection does not occur in tabes, and appears gene- 
rally to have no relation to syphilis. 

d. Internal ophthalmoplegia is a group of symptoms 
which was first described by Hutchinson,' and includes 
according to him, iridoplegia, or paralysis of the circular 
and radiating fibres of the iris, and eycloplegia, or paralysis 
of the ciliary muscle. In iridoplegia we have to do with 
total paralysis of the iris, of its circular or contracting as 
well of its radiating or dilator fibres, causing the pupil 
to be perfectly motionless, so that it is quite insensible to 
the stimulus of light, and can neither be contracted nor 
dilated. In eycloplegia, on the other hand, we have total loss 
of the power of accommodation, so that young and middle- 
aged persona require strong convex glasses for reading. 
This latter occurs by itself only after diphtheria, but in all 
other conditions appears to be combined with iridoplegia. 
Syphilis appears to be the only cause which could be 
discovered in Hutchinson's cases. This able observer 
does not mention that any of his patients were likewise 
suffering from tabes ; yet there can be no doubt from his 
description of some of their symptoms that at least some of 
them were affected with that disease. Thus it is men- 
tioned that one patient had suffered severely from sciatica, 
which may have been " lightning-pains ; " another was 
subject to " rheumatic achings in the hmbs," and liable to a 
nervous cough, which sometimes produced vomiting, had 
had severe aick headaches, and an attack of most violent 
neuralgia in the face, lasting a few days ; a third had 
complained of occasional stabbing pains in the tower 
limbs, chiefly at night, and of constipation and flatulence. 
> >• Medico- OhirurgiL'al TnniactiDiu," vol. Ixzi,, p. 216. London, 
18TS. 
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An examination of the knee-jerk should never be omitted I 
in any future examination of such caaes, and would tX | 
once settle thia question, which is as yet undecided. 

Hutchinson is of opinion that thia group of symptoms I 
ia due to disease of the lenticular or ophthalmic gangUoi 
which supplies the iris and the ciliary muscle, and that when 
this triad of symptoms is present, and there are no others, 
the seat of the disease can be in no other structure than 
the ganglion itself. It is, however, to be noted that in 
one of his cases (No, 5) the superior, inferior, and internal 
recti were weakened, while in another (No. 8) all the 
ocular muscles were paralysed. This state of things would 
at once carry the seat of the disease further backwards to 
a more central point, viz., the nucleus of the third nerve. 
Moreover in all these cases u speci&c treatment was insti- 
tuted which, although it did not cure the symptoms which 
were present, yet may have prevented the disease from , 
extending further in the nucleus of the third nerve, 
also dif&cult to explain, on the theory that the disease is I 
in the lenticular ganglion, why the iridoplegia should p 
cede the loss of accommodation, and why the cihaiy I 
muscle and the sphincter of the pupil should suffer in I 
different degrees ; while this would be easily accounted for if I 
we assume the seat of the disease to be in the nucleus of the J 
third nerve. Another objection to Hutchinson's theory of I 
the lenticular ganglion being in fault is that in the majoritj'l 
of Ms cases both eyes should have been affected, for it mnat^ 
appear highly improbable that there should be simultaneoml 
disease of both lenticular gauglia, which are so far aparti 
anatomically ; and it would seem to be much more in conaon«i] 
ance with general pathological principles to assume that thai J 
disease is situated more centrally, and at a part where thaij 
centres for the muscles of the eye are close together. 

In this respect recent researches by Hensen and'l 
Voelcker,! are of considerable interest. Tbcy found that I 
' Erlenmeyer'fl " Centralblatt fiir Neurologie," February, 1881, 
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e ia in the dog a nuclear area in the posterior 

f portion of the floor of the third ventricle and the aque- 

[ duct of SylviuM, -which has definite relations to all the 

I moTements of tho eyee. Stimulation of that portion of the 

area which ia most in front, showed, it to be connected 

with the ciliary muscle for accommodation ; the one next 

behind with the iris ; that portion which is between the 

third ventricle and the aqueduct, with the rectus internua ; 

■while atill further behind were found the centres for the 

rectus superior, the levator palpebrse, the rectus inferior ; 

and most backward that for the obliquns inferior. 

This arrangement of tlie nuclei of the third nerve is 
most probably the same in man ; for Kahler and Pick 
have found in two cases in which the function of the iris 
and accommodation had been normal, that the anterior por- 
tion of the area just described was healthy ; while in one 
of these where there had been paralysis of the rectus in- 
temus, the median part of the area was destroyed, and in 
another, where the rectus superior, the obliquus inferior, 
and the levator palpebrse had been paralysed, the posterior 
portion of the area was found sclerosed. This arrange- 
ment likewise accounts easily for the independent afEection 
I of the rectus internus, which has been occasionally observed, 
as there is a separate nuclear area for this muscle. 

6. Olfactory derangements. — Anosmia, or loss of smell may 
occur from congenital absence of the olfactory nerve ; 
I and is not infrequent in the aged, where sclerosis of 
the nerve is sometimes discovered after death, affecting 
chiefly the extei'ual root, which may be traced to the 
ure of Sylvius, and which seems to be more impor- 
tant for olfaction than the middle or internal root. In tabea 
anosmia may be owing to acute inflammation of the 

1 olfactory nerve, but occasionally it comes on more slowly, 
and is then no doubt owing to chronic degenerative 
atrophy of the same. 
Owe 52.~In October, 1878, a banker's clerk, aged 48 
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marrieJ and father of two chililren, was admitted into i 
the lioapital under my care. He had been in tolerably 
good health until about eight years ago, when, apparently 
without any particular cause, he siuddenly began to feel 
numbneaa in his feet, and lost the proper perception of 
the hardness of the ground. It seemed to him as if he 
was treading on india-rubber balls, or bales of cotton. 
About the same time bo was startled by perceiving a. 
strong smell of phosphorus, which overpowered all other 
accidental smells, and never left him at all for about six 
weeks. At the end of that period he noticed that he had 
entirely lost the sense of smell for odoriferous substances 
of any description. The smell of phosphorus had then 
given way to a persistent and not unpleasant kind of scent- 
sensation, which he compared to that of civet, very much 
softened down. This sensation continued for several 
years, but was now likewise gone ; and there was at 
present a total absenee of olfactory sensibility. I tasted 
the patient with assafcetida, ether, valerian, camphor, mille- 
fleurs, opoponax, and a variety of other strongly-smelling- 
substances, either pleasant or disagreeable, none of which, 
however, produced the slightest effect upon his nose. He 
did perceive ammonia, which caused lachrymation and a 
choking sensation, just as in healthy persons, and also the 
vapour of strong acetic acid, and snufE, which caused 
sneering. All these last-nnined substances, however, act 
chiefly on the nerves of common sensation, viz., the nasal 
twigs of the ophthalmic branch of the fifth nerve, and the 
spbeno-palatine ganglion, which were in their normal 
condition. 

The perception of flavours in eating and drinking was 
likewise almost entirely gone. It is well known that 
the gustatory nerve only responds to four different kinds 
of sapid substances, viz., the saline, the acid, the bitter 
and the sweet ; and that flavours are recognized by the 
olfactory, not by the gustatory nerve. In accordance with 
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this I founil that whec the patient's eyes were bandaged bo 
that he could not Kee what he was eating or drinking, he 
was unahle to distinguish between stewed onions, apples, 
and turnips ; although he could tell roast beef from roast 
mutton. He did not perceive the flavour of port wine or 
claret, but felt the former hotter than the latter, saying it 
wfta gin or brandy, while claret appeared to him like 
vinegar and water. These sensations were evidently 
owing to impressions made on the lingual and palatine 
branches of the fifth nerve, and partook of common sensa- 
tion rather than of special sense. It is a singular fact 
that, until experimented upon in this manner, the patient 
was not aware that he had lost the perception of flavours, 
but thought that ho tasted everything quite as well as 
previously to having lost his smell — vision and memory 
evidently supplying in this instance the lost sense. Besides 
anosmia, symptoms of tahes existed in the upper and lower 
extremities, the bladder, rectum, njid sexual organs, and 
the patient offered one of the most perfect types of sclerosis 
of the posterior columns of the spinal cord that could well 
be found. 

In this case the anosmia was evidently not owing to any 
affection of the accessory mechanism of smell, such as 
inflammation of the Schneiderian membrane, ozEena, poly- 
pus, adhesion of the soft palate to the posterior wall of the 
pharynx, paralysis of the portio dura, etc. ; for the entire 
accessory mechanism of that sense was found to be in per- 
fect order. Nor could it be attributed to disease of the 
olfactory centre in the brain, wliich Ferrier has shown to 
reside in the subiculnm eornn ammonis. If there had been 
a lesion extensive enough to destroy both subicuia, surely 
other symptoms, and more particularly entire loss of 
taste, must have been present. In their absence it seemed 
permitted to assume that the lesion was a peripheral one, 
and was seated where the olfactory ganglia lie closely 
together, at the base of the hrain, on the cribriform plate 
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of the ethmoid bone. The clisical eigus showed at firatifl 
Btage of sensory hyper re stheeia which lasted for si 
and then merged into complete ansesthesia. This eorr 
ponds closely to what I have observed in neuritis of tht 
fifth nerve, where there iH likewise a stage of hyperEeatheaia, ' 
as evidenced by severe pains in the parts supplied by that 
nerve, and lasting for five or six weeks, after which com- 
plete aaffisthesia of the face aad scalp, and paralysis of the 
muscles of mastication, which are supplied by the small 
root of the nerve, set in. 

Why should this patient have perceived a phosphoroas 
smell during the first period of his ilbiesa? I believe I 
am is a position to afiirm that the olfactory nerve responds 
to Ktimulation other than by special odoriferous substances, 
by perception of the smell of phosphorus. It is well 
known that the constant voltaic current has a peculiar 
action on the nerves of special sense, which answer to 
its passage by certain well-marked sensations. Thus, 
galvanisation of the optic nerve causes flashes of light, of 
the gustatory nerve a coppery taste in the mouth, of the 
auditory nerve a singing or hissing noise in the ear. It is 
easy to demonstrate tbese facts, because the nerves I have 
just mentioned are very sensitive to the influence of the 
voltaic current, and therefore respond to a alight power ; 
while the olfactory will only give an answer when a very 
high power is used, A very powerful voltaic current, 
however, when applied to the nose or any other part of 
the face, causes such disagreeable sensations of pain, giddi- 
ness, sickness, together with dazzling flashes of light and 
loud noises in the head, that experimenters in general 
have been unwilling to bear the inconvenience of the pro- 
cedure, or unable to analyse all the various sensations per- 
ceived at the time. The fact, therefore, that the olfactory 
nerve does respond to the voltaic current by the perception 
of a phosphorous smell was not established until some years 
ago, when I demoustrated it in a patient who suffered front 
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lateral aoffisthesia of the fifth pair of cerebral nerves.^ In 
that case a strong voltaic current could be bomo without 
incoDTenieuce, because the patient waa insensible to a 
moderate power. The patient was in perfect health, 
except as far as the afEection of the fifth nerve was con- 
cerned. His smell was keen ; and when a powerful cur- 
rent was directed to the mucous raenitirane of the nose, 
which was insensible to ordinary stimulation, the patient 
invariably, and without being questioned about it, said, " I 
smell phosphorus " ; just as he mentioned that he saw 
flashes of light when the current was directed to his eyes. 
It is fair to assume that irritation of the olfactory nerve by 
hyperemia and inflammation will likewise cause a smell of 
phosphorus, such as I have shown to follow voltaic irrita- 
tion of the nerve, and just as in retinitis flashes of light are 
perceived by the patient. All these circumstances taken 
together appear to me to warrant the conclusion at which 
I have arrived, that the case just related was one of acute 
olfactori/ neuritie, ushered in by hypericsthesia, and marked 
in its later stage by aniesthesia of that special sense. 

The patient died of collapse some months after admis- 
sion, and Dr. Ferrier, who was then my colleague at the 
hospital, made the autopsy ScIero&it> of the posterior 
columns of the cord, with some spinal menmgitia, was dis- 
covered, and on opening the skull, the naked-eye appear- 
ances of neuritis of the first pair at the base of the brain 
were seen. The specimens were removed, and handed for 
microscopic examination to the late Dr. Lockbart Clarke, 
who was then hkewise physician to the hospital. Unfor- 
tunately, that gentleman died soon afterwards, and I have 
not been able to trace the specimens, whieh is much to be 
regretted in a case so unusual.^ 

' Vide my paper, " On tho Physiology and Pathology of (he Fifth 
Fair of Cerebral !Nerves," in " Tranaactioiu of tha Royal Medical and 
Chirurgical Society," toL Ui, p. 27. London, tBtiO. 

' Vidt my Paper, " On Neoritii and Peri -neuritis of some of tho 
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Occasionnllj, nnoamia is evanescent, like palsiea of tl 
rectus extemus or intemna muselea. If it comes on wittout 
any apparent cause, such aa injury to, or over-Btimulation 
of, the olfactory nerve, etc., it is a anspicioua symptoi 
and an examination of the knee-jerk should on no aocouabi 
be neglected. 

Hyperosmia also occurs occasionally in tabes, and ahoi 
this peculiarity, that only unpleasant smells are perceived. 
There is never an impression of nice scents 
smelling flowers, hut rather that of rotten eggs, or anyl 
other kind of abomination, fiecal matters, burning sulphi 
or phosphorus. A similar hyperssstheaia of taste maybe 
observed, so that everything that la eaten has a horrible or 
sickening flavour, aa of mud or ftecea, and nothing ever 
tastes "nice," These forms of hyperfesthesia are often 
premonitory symptoms of certam forms of mental derange- 
ment which are apt to ooenr in the tabid, and which will, 
be subsequently considered. 

7. Amblyopia and Amaurosis. — Tabes is frequentli 
accompanied by atrophy of the optic nerves, the anatomi 
cal characters of which have already been deacrihed 
26). The most important information on this conditioi 
is that which is furnished by ophthalmoscopic exi 
tion ; yet it should not be forgotten that in the beginning 
of the malady the optic disc does not show any path( 
logical alteration, and that the amblyopia of tahea nia^i 
therefore, at that stage be confounded with that occurr 
in diabetes and chronic alcoholiani. From these latter 
optic atrophy of tabea may, however, be distinguished by 
its always commencing in one eye, and by one eye being, 
in the further course of tiie disease, always worse (or 
better) than the other, except where the patient has be- 
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come stone-blind, while in diabetes and alcoholiBm optic 
atrophy ia at once bilateral. Waatiug of the fibres of the 
optic nerve is accompanied by Hhriuking of their capillary 
vessels. The optic disc, therefore, appears pale and whitish ; 
when examined by the ophthalmoacope, a grey colour ia 
mingled with the pink, and as the atrophy becomes more 
marked, eventually a peculiar glistening biuish or greenish 
mottled or mother-of-pearl tint ia seen. At the same time 
the edges of the disc appear sharply defined, showing a dis- 
tinct hue of demarcation from the neighbouring; parts ; and 
to this is added a more or leas considerable degree of 
excavation, from the surface of the disc being depressed. 
This is found to be in exact proportion to the degree of 
atrophy which may be present. Where there is much 
wasting of nerve-tubea and only little overgrowth of neuro- 
glia, the excavation is, therefore, much more marked than 
where the connective tissue is much increased. In some 
cases, indeed, the nerve, although profoundly altered in its 
stmcture, is very slightly reduced in size, with the result 
that the excavation is minimal. Tlie arteries of the retina 
are generally small and attenuated, resembling thin threads, 
hut this is not invariable, as in some cases the vessels seem 
to retain their normal calibre. The small vessels on the 
disc are wasted, or have altogether disappeared, The voins 
of the retina may appear quite normal, and if reduced in 
size, they are leas so than the arteries. 

From this description it will be seen that the ophthal- 
moscopic appearances ia the optic atrophy of tabes are 
entirely different from those of optic neuritis, as habitually 
seen in eases of intracranial tumour, and where atrophy 
may eventually foUow the inflammation. In the latter 
case there are always traces of effusion about the disc, 
the edges of which are not sharply cut, but blurred ; and 
a somewhat indistinct zone of transition is seen between 
it and the fundus of the eye. The arteries are reduced 
in size, and the veins tortuous and dilated. Another 
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difference between optic atrophy and optic neuritis 
that the former invariably commences in one eye, and 
that the other eye begins to suffer a few raontha aftei 
wards, while optic nenritis is at once bilateraJ. 

The mode of evolution of optic atrophy is in generrf 
slow and continuously progressive. There may in the 
beginning be headache, poina in the eye, and subjective 
luminous appearances denoting a degree of hyperfesthesia 
of the optic nerve ; the patient then sees sparks of dif- 
ferent colours, fireworks, or insects floating before his eyes, 
and may liave the sensation of a foreign body, such as dast 
or small bits of coal in the eyes ; or there may be hemi- 
aniBsthesia of the face. At the same time vision becomes 
indistinct, and the objects appear veiled, or as in a fog. 
This latter symptom, however, may also occur from loss 
of accommodation by paralysis of the ciliary muscle. A' 
more definite sign of commencing amaurosis is a restric- 
tion or c<mtracticm of the field of vision, which usually com- 
mences at the temporal side, and only very rarely 
nasal side. This contraction after a time proceeds either 
laterally towards the centre of the visual field, o 
aioDg its periphery both upwards and downwards until 
reaches the opposite side ; and only after the whole peri- 
phery has been invaded, the contraction advances towards:] 
the centre. It affects first one eye, and after a variabl 
interval the other, where it often takes exactly the sam»^ 
course as in the one first affected. According to Grale- 
zowski, it is characteristic for the syphilitic form of amau- 
rosis, that the contraction of the visual field first invades 
the entire periphery, and only then advances towards the 
centre. I have, htwever, seen a case (p. 106) where the 
affection was undoubtedly owing to syphilis, and where the 
patient stated that a dark cloud seemed to have becoma' 
settled at the top of the field of vision iu the right ey( 
and that he was unable to distinguish with that eye any-| 
thing above the eyebrow. On the other hand, Hardy hasi-'j 
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seen a case where the lower halves of the visual field in 
both eyes were hliod, so that the patient eonld only dis- 
tinguiah the upper halves of objects. This afiection, 
however, was transitory, like palsies of ocular muscles, 
and disappeared at the end of a fortnight. These two 
cases however, show that Galezowski's statemeot does not 
invariably apply. 

Another important sytnptom is presently added in the 
shape of acotomata, or breaks in the continuity of the 
vtsnal field, causing the patient to see dark irregular spots 
before hia eyes. The degree to which these scotomata 
interfere with vision, depends upon their situation, and is 
particularly great if they sit in the visual axis, while it is 
much less where they invade the periphery. 

Colour-blindness (Daltonism, dyHchroraatopsia, achroma- 
topsia) is also very common at this stage. The patient is 
unable to distinguish red and green, both of them appear- 
ing grey or black, or of a dirty brown colour, while 
blue and yellow may be readily recognised. After a 
time the colour-blindness becomes complete, and the 
patient can only distinguish between white and black. 
Dislike to bright light is also common. 

Unless an energetic specific treatment is instituted at 
the very beginning of these troubles, the conrso of the 
affection is progressive and ends in complete blindness. 
The time which elapses between the first beginning of 
the amblyopia and the total amaurosis, varies ordinarily 
from one to six years. I have now a patient under my care 
in whom the right eye began to show symptoms of atrophy 
of the optic nerve in 1872, Mercury and iodide of potas- 
sium were then given, under the influence of which the 
affection became stationary in the right eye, and has up to 
this time (May, 1884) spared the left, although some other 
symptoms of tahes have since then become developed. 

Optic atrophy ia not nearly as frequent as ArgyU- 
Robertson's symptom, or palsies of individual ocular 
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ma to occur iu ooe case out of about 
or twelve, and may be one of one first symptoms of 
disease, or is only developed in the later etagea of it. I 
have found it to be invariably combined with loss of the 
knee-jerk in the very beginning, and these two symptoms 
may be the only signs of tabes for years. Sooner or later, 
however, other symptoms of the principal malady super- 
vene ; and in La SalpiStri^re Charcot has noticed that most 
women who are admitted into that infirmary with optic 
atrophy become tabid after a longer or shorter apace of 
time. Spinal myosis ia frequently combined with the optic 
atrophy of tabes, while in other forms of this atrophy 
pupil is generally enlarged. 

8. Derangements of the Auditor^/ Nerve. — I have alreadj 
mentioned that of the two portions of the auditory nerr^] 
the nerve of space, or vestibulary nerve, snSers more 
quently in tabes than the cochleary or true auditory nei 
Occasionally, however, both portions of thia nerve 
affected together : — 

Case ^3. — A butcher, aged 32, married, and father of 
three children, was admitted into the hospital under my 
care in January, 1876. He had been in good health until 
the commencement of 1875, when he began to feel poorly, 
and suffered from a troublesome form of indigestion, with 
nausea and loss of appetite (gastric crises ?). In May of 
the same year he suddenly began to squint and see things 
double, evidently from paralysis of one of the oculi 
muscles, although it would be impossible to determine 
present which one of them was affected. These 1at< 
symptoms lasted only for a few days and then left him 
but shortly afterwards he was afEocted with vertigo and 
a roaring noise in the head. There was also a feeling of 
sickness, but no vomiting. Within a few days the tinnitus 
increased considerably, and appeared to him like thunder, 
or as if there were explosions of gunpowder in his head ; 
at other times it resembled the ringing of bells i 
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ing of -wliistleB. There was at no time any loss of con- 
Bciousnesa. This SBvere form of tinnitus lasted for rather 
more than a month, during which time the hearing of the 
patient, which before then bad been perfectly good, was 
gradually much diminished, and at tlie end of the period 
mentioned he found himself stone-deaf. By this time the 
vertigo had left hira, but, on going about, he noticed that 
he did not wait as well as before, more particularly in the 
dark, and was apt to stumble, especially on turning round ; 
and he felt the peculiar sensation as if walking on cotton 
or bladders. Pain of a character peculiar to tabes began 
to shoot through the lower extremities, more especially in 
the night and on exposure to wet or cold. The ataxy in- 
creased rapidly, in spite of medical treatment, bo that he 
became completely helpless ; and when he entered the 
hospital, ha liad already reached the third stage of the 
disease, in which not only the co-ordination of luovements 
but also muscular power suffers. 

The examination of the patient proved unusually trouble- 
some, as he was stone-deaf, and all questions bad therefore 
to be written down for him on a alate. He was found to be 
utterly insensible to the shrillest and loudest noise, such as 
that of a cab-whistle blown just behind him, aa well aa to 
the sounds of musical instruments. He could not hear a 
watch tick when it was applied to the external ears or the 
cranial bones around ; nor did he perceive the sound of a 
tuning-fork applied to the vertex and to the teeth. On 
applying the constant voltaic current to the cars, however, 
a distinct sound was perceived on making with the cathode 
and breaking with the anode. This sound the patient 
likened to a " blowing " or " linging " noise, and it ap- 
peared to continue for some seconds after the current had 
commenced and ceased to act. This was over and above 
the habitual tinnitus, which never left tlie patient, and 
which was now of a moderate kind, resembling tho flowing 
of water. The patient spoke intelligibly, and although he 
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could not hear himself speak, he had no deficieat or altered 
intonation of the voice. 

The nhyaiognomical expreaaion was peculiar. His 
features appeared in perfect repose, and unimpreseionable, 
except when a question in writing was put to him. Having 
noticed a similarly statuesque expression in a ease of 
anssthesia of the fifth nerve, from lose of cutaneous and 
muscular sensibility, I carefully tested the sensibility al! 
over the face, but fonnd it perfectly normal ; and the total 
absence of physiognomical expression was therefore in this 
instance owiug to the patieut being as it were shut out 
from the world, and being indifferent to what went on 
around Iiira. 

I may here remark that some time later I had the 
advantage of Mr. Dalby'a opinion on the state of the 
patient's ears. He confirmed my diagnosis of the nervous 
origin of the deafness, as he found the external and middle 
ear, including the Eustachian tube and the tympanum, per- 
fectly healthy. The conduction of sound waa good, but 
the perception of it absent, and he therefore thought the 
deafness due to change in the nervous structures, either 
in the labyrinth or intra-cranial. 

The patient had not inherited any tendency to nervous 
affections such as paralysis, insanity, or neuralgia. He 
had always been a steady, hard-working man, not given to 
alcoholic or venereal excesses. He had never had syphilis 
or gonorrhosa. He never smoked. He had, however, in 
his trade, as a butcher, been obliged to go abont a great 
deal in all kinds of weather, and in the small hours of the 
morning, and had lately had much anxiety about money 
matters. 

There were no symptoms indicating cerebral disease ; tlie 
intellect, memory, and speech being quite normal, and all 
the cerebral nerves, with the only exception of the 
auditory, were in full functional activity. 

The spine was not tender to pressure or percwssiou, nor 
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was tbere auy spontaneous pain in it ; and the pain in the 
limbs was less marked than it had been Borne time ago. 
There was incomplete ciitaneouB anaesthesia from the waist 
downwards to the feet, and also incomplete muscnlar 
anffistheaia. Tickling the soles produced no reflex move- 
ments, and pinching the gastrocnemius and rectus femoris 
produced liardly any sensation. The muscles were flabby 
and somewhat wasted, but responded freely to the voltaic 

_ and faradic currents. The patient could not walk at all, 
except when supported by two persons, and even then he 
had the greatest difficulty in stepping out, the peculiar 

I jerking gait of ataxy being perfectly discernible. The help- 

L lessuess was so great that it verged on paralysis. He could 

only stand when supported by two sticks, and when he 

closed his eyes he reeled like a drunken man. Yet he 

>uld, when lying down or sitting on a chair, move his legs 

I and feet tolerably well. 

The sexual power had been gradually lost during the 

i last six months, and the bladder and rectum likewise 
participated in the disease. There was great difficulty in 
passing water, the patient having to strain for fifteen or 

L twenty minutes before he succeeded in voiding a few 
es of urine. Occasionally there was incontinence. 

t The urine was habitually neutral, and contained a large 

I excess of urea and phosphates, but no albumen or sugar. 

I The bowels were confined, and when purgatives were ad- 

[ ministered they often acted so rapidly tliat the fteces were 
Toided before the patient had time to reach the commode. 

The upper extremities were unaffected, with the excep- 
tion of a slight feeling of numbness in the third and little 
finger of the left hand. The heart and lungs were healthy. 
The appetite, however, was very bad, and digestion much 
impaired ; the tongue was furred. There was tenderness 

L in the right hypochondriura, and increased dulness in 
I region of the liver. The patient was considerably 

y emaciated, and had a sallow and dyspeptic complexion. 
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I have thus given somewhat fuller details of this case 
than of many others, hecause the patieot completely 
recovered under treatment from all eymptoras of tabes, 
excepting the deafness, wiiicL remained unaltered. 

The lesion, which in this case caused the vertigo and 
the deafness, I believe to have affected that part of the 
auditory nerve which is situated in the membranous laby- 
rinth. The deafness could not be considered to arise from 
disease of Ferrier'a auditory centre, in the superior-temporo- 
sphencftdat convolution of the hemispheres ; for this, 
although the centre of hearing, has nothing to do with the 
equilibration of the body. Nor could the vertigo be owing 
to disease of the middle lobe of the cerebellum ; for this, 
although the central organ of equilibration, has nothing to 
do with the sense of hearing. The disease must therefore 
have been seated in the auditory nerve itself, which pre- 
sides over both hearing and equilibration, and destruotiva 
lesions of which will cause deafness as wall as vertigi 

At what part of the anatomical distribution of the portio 
mollis was the disease located ? Evidently not at its root 
in the medulla, because there it is contiguous with the 
sentient root of the fifth nerve, and there would, therefore, 
no doubt have been antesthesia of the face, together with 
the deafness. A case of this latter kind has been described 
by Professor Moos.'^ Nor was it likely that the nerve- 
trunk was aSected where it emerges from the lower 
border of the pons Varolii. I believe this portion of the 
nerve to have been healthy, because there was galvanic 
response on applying the voltaic current to the ear, and 
such response appears to be absent in destruction of the 
nerve-trunk. We are, therefore, led to the conclusion that 
the disease afEected the labyrinthine expansion of the 
nerve, comprising its branch for the cochlea as well as for 
the vestibule. 

' " American AtoMvaa &r Ophtlulmology and Otology," voL iL,, J 
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The patliological leaion in the labyrinth was no doubt 
of an inflammatory character, as there was a period ex- 
tending over rather more than a month in whicli there were 
evident signs of special hyperieatheaia of the labyrinthine 
expansion of the nerve, which were followed by special 
and permanent anieatheeia. Those eymptoma correspond 
very closely to those which I have observed in acuta 
olfactory and trifacial neuritis. The gradual loss of hear- 
ing during the period just mentioned speaks against 
hcemorrhago in the labyrinth, in which deafness is more 
suddenly developed. The cord-affection which followed 
r the attack of auditory neuritis was likewise of a more 
w markedly inflammatory character than is usual in ataxy, as 
r the symptoms became developed with far greater rapidity 
[- ftan is seen in the majority of cases. 

Inflammation of the labyrinthine expansion of the audi- 
I tory nerve I believe to be more common than is generally 
I thought, and it has no doubt often lieen confounded with 
congestion or inflammation of the brain, or been put down 
n attack of severe dyspepsia and congestion of the liver. 
[ The chief diflerence in the clinical symptoms of hiemorrhage 
[ and inflammation is that the symptoms are not so severa 
\ and sudden in their onset in the latter, that they continue 
I more considerable time, and become gradually more 
r fully developed.' 

The two parts of the auditory nerve may, however, be 
separately affected. The nerve of space Taay suffer either in 
its terminal branches in the semicircular canals, or through 
sclerosis of its nucleus in the medulla oblongata or in its 
origin iu the cerebellum. Vertigo is, then, the principal 
Bymptom, and this may be associated with deafness owing 
to other causes, such as thickening or perforation of the 
membrana tympani, or obstruction of the Eustachian tube, 
without the coehleary nerve being at all implicated. 

' Vidt my Paper on this tabject in " Brain," part v., p. IS. London, 
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Sliglit attacks of vertigo are not at all 
&st stage of tabes. The patient experiences a sensation of 
fulness and swimming in the head, and feels as if every. 
thing were spinning around ; he staggers, and would lose 
his balance unless supported. Sometimes there is a kind'. 
of impulse to fall in a certain direction, either forward 
backward, or to one particular side (either right or left)j 
This would correspond to the difEerent functions of the 
three semicircular canals, and of the several portions of 
the middle lobe of the cerebellum, as determined by phy- 
siological experiment. Thus injury of the superior cant^ 
and of the anterior portion of the middle lobe of thi 
bellum has been shown to cause a tendency to make 
somersault forwards, and to move the head rapidly for- 
wnrda and backwards ; lesion of the external canal, and 
the lateral lobes of the cerebeUnm, causes rapid oacillationi. 
of the head and eyes from one side to the other, and ten.-' 
dency to spin round ; while, lastly, injury to the posterior 
canal and of the posterior portion of the middle lobe of the 
cerebellum leads to rapid movements of the head back- 
vfards and forwards, with tendency to take a somersault 
Dackwards. The diagnosis as regards localisation may^ 
therefore, in such cases often be pushed to a degree of 
finement which would in former times have been thougl 
absolutely impossible. 

Vertigo is often aecoiupanied with clammy perspiration,' 
sickness, vomiting, and pain in the head and nape of the 
neck. Sometimes the exciting cause seems to be a sudden 
movement of the head, either to the side or upwards, or 
stooping. Such attacks of giddiness may come on even.' 
while the patient is in bed ; he then feels the bed moi 
and turn from one side to the other, or himself sinkii 
through the floor, or falling out of bed, or raised into 
air, and he grasps the bedstead or mattress in orde 
steady himself. 

If the cochlear!/ nerve suffers, the symptoms are tinnit 
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ftnd deaiiieBs, Tlanitus is often felt as a ringiiig of 
bells, singing of birds, buzzing of bluo-bottles, scream- 
ing of steam-wbiatles, explosions of gunpowder, or tbo 
rattling of an express train. Sucb symptoms may 
continne for a few days, and tben disappear. A patient 
■wbo was sent to me by Dr. Pearce, of Leicester 
{Case 53a), and who had been afEected with tabes for 
some yearB, when staying at a cold, dranghty bouse, 
■where there was much giis, to which he was not accus- 
tomed, one night awoke with a frightful noise in his head 
as if he was in the underground railway. This lasted 
half an hour or more, and then turned to a buzzing, which 
continued next day. He had at the same time a scalded 
feeling in the cheek, eye and nose. When he spoke or any- 
one else spoke to him, it sounded to him as if he was in 
a diving-bell, and any external noise seemed to produce a 
curious eoimd in his head. In a few days all these symp- 
toms had disappeared. 

Deafness in tabes may be quite accidental, and owing to 
various aSections of tho parts which transmit the aounda } 
Buch as accumulation of wax in the meatus, subacute 
or chronic lesions of the reembrana tympani, or the 
middle ear, an impervious condition of the EugtacbiHu 
tube from previous inflammation, etc. In other cases, 
however, it is owing to disease of the nerve itself, and is 
then generally progressive in character, so that the patient 
eventually becomes stone-deaf. Marie and Walton,^ who 
have endeavoured to ascertain the freqiieccy with which 
variouB forms of deafness occur in the tabid, have found 
it, in seventeen cases out of twenty-four, in patients who 
were inmates of La Salpetriere ; and Ormerod has seen 
it in five cases out of thu-teen. 

9. FiJlh-Nei-ve Troubles. — I have already drawn attention 
to the lightning-pains which may appear in the sphere 
of the fifth nerve (p. 149). Apart from these, however, 
' " Revue de Medicine." Parie, January, ISSS. 
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other symptoms may show this nerve to be implicated in I 
the morbid process, which is then most probably located ia J 
the ganglionic cells of the nuclei of the trifacial nerve in { 
the medulla oblongata. 

Aniestbesia of the ekin of the face and scalp, and of the i 
mucous membranes snpplied by the fifth norve, may occur 
either in one or both sides. The taste may be lost, and 
the movements of the tongue may become so awkward 
that the morsels are not properly moved about in the moutii 4 
during mastication and iusalivation. Although the tongue 4 
derives its motor power from the hypoglossus nerve, and, I 
may, therefore, not be paralysed, yet the suitable and t 
appropriate way in which the tongue generally does its 1 
duty is interfered with. In fact, there is ataxy of the! 
tongue. The muscles of mastication, which are supplied I 
by the minor portion of the fifth nerve, may also bo i: 
state of paresis. At the same time there may be hyper- ' 
secretion of saliva and epiphort 

Pierret^ has described the case of a patient in whomJ 
there had been symptoms of tabes for nearly three yeara, 
when the face began to twitch, and the internal branch of 
the palpebral uerve became extremely painful. The patient 
appeared to be always chewing j when swallowing, he was 
obliged to do thia very gradually and with extreme care, as 
otherwise everything " went into the wrong throat." I 
Speech was difficult, and articulatiou awkward ; wheb the ' 
patient was told to put out his tongue there were odd and 
jerky movements about the mouth, and the tongue was 
tremulous. Three years later all the muscles of the eye 
were paralysed ; the patient kept chewing constantly j the 
aaliva ran away from the corner of the mouth ; the jaws 
were so weak in their movements that the teeth did not 
meet on attempting to bite oS a morsel, and the patient 1 
had the greatest difficulty in seizing anything placed ia I 
his mouth between the teeth. 

" EisBi BUI lea STmptSmee," etc., p. 42. 
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In another case reported by the same observer (I.e., p. 44) 
there was, apart from other symptoms of tabes, almost 
complete anfestliesia of the mucous membrane of the 
mouth and the tongue. The patient said he had lost hia 
palate ; condiments were not tasted, nor was tobacco. 
The tongue bad become clumsy and awkward, and could 
not move a morsel in the month. There were lightning 
pains ic the teeth on both sides. Mastication was dif&cult ; 
the patient could not whistle. Speech was impaired, and 
the tongue was subject to iucoordinated movements. 
The nasal fossEe were likewise somewhat auEesthetic, and 
the patient complained of a constant bad smell. He also 
suflered from tinnitaa and some degree of deafness in the 
left oar. 

Hemi-atrophy of the tongue is also occasionally seen 
quite in the beginning of tubes, and may affect either 
Bide of the organ ; one half of it shows furrows and flBHures, 
and is the seat of tremor from fibrillary contractions. It 
may be alightly deviated to the opposite side. It does not 
appear to cause much trouble in speaking, masticating or 
swallowing, and is generally associated with palsies of the 
ocular muscles and atrophy of certain sets of muscles ia 
the extremities. This symptom has as yet only been 
seen in syphilitic subjects, and should therefore, when seen, 
excite suspicion of that dyscrasia. I believe it to be 
owing to sclerosis of certain trophic fibres in the course 
of the fifth nerve, as I have seen a considerable degree 
of atrophy in the whole organ in a patient who was 
affected with bilateral disease of the fifth pair, without 
any other morbid condition. 

10. Tk» portio dura and the gloseo-pharyngeal nerve. — 
These nerves appear to be but rarely affected. I have 
already related the case of a patient (p. 119) who was 
under my care at the hospital in February, 1878, 
who had had syphilis when seventeen years of age, and 
|. afterwards double vision and Westphal'a symptom. When 




aCLBBOSIS OP THE 8P1KAL COBD. 

he came uader mj care, he hod paraljais of the left portii 
dura ill the first portioa of the Fnllopian. canal, viz., facial 
palsy, loss of reflex escitabilitT' and of faradic contractility, 
and increased response of the fa,cial muscles to the constant 
voltaic current ; but no symptoma showing auy implication 
of the chorda tjmpani, the stapedian nerve, or the gang- 
lion geniculum. He had also paralysis of the left rectus ex- 
temus of the eye. Two and a half years ago he had had a 
temporary attack of hemiplegia of the left side, from which 
he had completely recovered in three weeks This ren- 
dered the syphilitic nature of the nerve-lesion certain. 

Ataxy of the facial muscles has also occasionally been 
obeerred. As long as the patient does not speak, and is 
not under the influence of emotions, nothing particular is 
noticed ; but when he converses, and more especially when 
he gets excited in talking, the features are seen to work in 
all directions, without synergy or co-ordination, producing 
grimaces ; and this ataxy may also he seen in the muscles 
of the tongue, soft palate, and larynx. Conversation may 
then become very fatiguing, and the gpeech affected. In 
such cases the hypoglosaua nerve is most probably 
implicated. 

Symptoms on the part of the glosso-pharyngeal t 
appear to be rare ; occasionally, however, the uvula 
been seen to be deviated by paralysis of the azyj 
uvu1;e, which is supplied by the glosso-pharyngeal 
There may be also ameathesia of the pharyngeal mucous^ 
membrane, rendering deglutition difficult. 

1 1 . Crises and other aymplome in the spliere of the pneuma- 
gastric nerve. 

a. Laryngeal crises were first shown to he a symptom of 
tabes by Fereol in 1868, and afterwards investigated chiefly 
by the French school of pathologists, such as Vulpian, 
Charcot, Krishaber, Demange, Leoocq, Cherchevsky, and 
Dreyfus-Brisaac. These symptoms seem to be more frequent 
in France than elsewhere, and, singularly enough, the onlj 
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two patients in whom I have obaerved them happened to he 
Frenchmen. They may he amongst the first symptoms of 
tahes, or appear only at a more advanced period of the 
disease ; and they differ from other laryngeal aSectiona 
by the circnmstance that they are entirely spasmodic in 
character, and uncotmected with any catarrh or other 
affection of the larynx, the windpipe, the hronehial tubes, 
or, indeed, of any portion of the respiratory organs. 

Three different forms of these crises may be dis- 
tingtiished, according to the degree of severity which 
they assume : — 

a. The slight attacks resemhle ordinary whooping 
Oough ; there is a succession of siiort, dry, loud, convulsive 
expiratory efforts, followed by a long whistling or whoop- 
ing inspiration ; the face appears red and congested, even 
cyanotic ; the patient is excited and anxious ; there is no, 
or only very slight, expectoration, but a tickling or pricking 
aenaation in the throat. Such fits of coughing may come on 
without any apparent cause, or in consequence of a sudden 
impression of cold, or from excitement or emotion, or through 
indigestion, and they last from ten to about ninety seconds. 
There may he forty or fifty such attacks in a day ; and 
ihey are often wonderfully persisting, and rebellious to 
treatment. One of my patients in whom they occurred, 
and whom I had the opportunity of observing for two 
jears consecutively, was rarely a day free from them, 
■winter or summer. 

Attacks of medium severity are marked hy great dyspncea, 
Btridulous breathing, and a feeling of impending suffocation. 
The face and conjunctiva appear more congested and 
cyanotic ; the eyes protrude ; the patient gasps for breath, 
and is on the point of choking. There may be epileptiform 
symptoms, such as biting of tongue, convnisions in the 
limbs, and involuutary evacuation of the urine. Consciona- 
nesB, however, is not lost ; on the contrary, the patient 
has the most fearful sensations of impending death by 
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strangling or suflocation. There are headache, Tertig( 
and vomiting. Such an attack may come on suddenly' 
during sieep, reach at ouce its maximum of severity, and 
last from five to ten minutes, after which all tha symp- 
toms vanish at once, leaving the patient breatJiless ancL-a 
exhausted, but otherwise well. 

y. The worst uttacks are those of actual apnaa. 
laryngeal spasm is so violent that the glottis seems 
quite closed, and reHpiratioo completely arrested, 
patient falls down as in a fit, is unconscious, and may 1 
convulsed or not. The symptoms therefore resemble thos^ 
of epilepsy, or of the severest form of apoplexy, 
patient may die in the fit, the heart's action being likewiw 
presently arrested. Krishaber has tn such a case per* 
formed tracheotomy, and thereby probably saved the liff 
of his patient. After the operation, the crises beeomaj 
subdued, the laryngeal spasm being much less severe. Thftj 
patient no longer lost his consciousness in such fits, and 
seemed to have rather more spasm in the diaphragm than 
in the larynx. This man wore a canula for some yearB 
afterwards, and, when he felt an attack coming o 
it at once in order to allow air to enter the wiadpipa^l 
Attacks of this latter kind may come on quite suddenlyj 
or he preceded by a kind of laryngeal aura, such as a priofc^ 
ing, burning, or scratching sensation in the throat. Saddra 
draughts of cold air, or prolonged exposure to cold, i 
to be the exciting causes. They may come on 8 
times a day, and then suddenly disappear for months C 
years. They last longer than the less severe attacks, viz.J 
from twenty minutes to two or three horn's. 

The laryngoscopic examination of the throat and wind" 
pipe yields, as a rule, completely negative results s 
as any structural alterations of these parts s 
There appears to be, however, in general a hypenesthesia 
of the laryngeal mucous membrane, and consequently nndus 
reflex excitability. This is, no doubt, owing to sclerotia 
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irritation of the nucleus of tlie Tago-aecessory nerve in the 
medulla oblongata. In a case of thia kind, Cruveilhier 
found wasting of the roots of thia nerve, as well of the 
posterior pyramids and softening in the corpora resti- 
forinia, Cherchevsky • has noticed laryngeal crises to pre- 
cede the outbreak of other symptonia of tabes for thirteen 
years, juat as optic atrophy may precede the evolution of 
other signs of the disease for a considerable time. He does 
not state whether there is loss of knee-jerk on the first 
occurrence of such laryngeal crises ; but such ia most pro- 
bably the case. Laryngeal crises roust therefore bo looked 
upon not simply as coincidences, btit as actual legitimate 
symptoms of tabes, which owe their origin to sclerotic 
irritation of the nuclei of the laryngeal branches of the 
pneumogastric nerve, causing more or less violent spasm 
in the adductors of the vocal cords. 

b. Paralysii of the Abductors of ike Vooal Cords is 
another symptom which is occasionally observed in tabes. 
Dreschfeld * has recorded a case in which the laryngoscope 
showed paralysis of these muscles on inspiration, while the 
adductors acted normally. The patient's voice was un- 
changed and clear ; but he experienced slight dyspncea on 
walking, and during sleep his breathing was accompanied 
by a loud stridor, 

Felix Semon^ has shown that, where there is central 
or peripheral, acute or chronic organic disease or injury of 
the centres or trunks of the motor nerves of the larynx, 
there is always either isolated paralysis of the abductors of 
the vocal cords, or that at least their paralysis is developed 
at an earlier period, and more complete, than that of the 
adductors, always supposing that there is not absolute trans 
verso division of the parts, and therefore not complete 
paralysis, and that the cause is one of gradual invasion and 
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progression. It appears that not !i Bingle caae baa been 
recorded hj any laryngoacopic observer where primary 
structural disease of, or injury to, the brain or the nerve- 
triinks bad given rise to isolated paralysis of the adductors 
of the glottis. On the other hand, in all functional affec- 
tions of the motor laryngeal nerves, more especially in 
hysterical aphonia, there appears to be a peculiar tendency 
to paralysis of the adductors, while paralysis of the 
abdnetore under such circumstances is an event of the moat 
exceptional occurrence. Possibly, even where cases of the 
latter kind have occurred, they have after all been snch of 
structural rather than functional affection. Thua Buzzard 
thinks it probable that a case observed by Mackenzie and 
Semon, in which there had also been temporary ocular 
paralysis, was really a case of tabes ; but the ease appears 
incomplete, as tlie knee-jerk had not been examined, 
fiosenbach, and after him Semon, have drawn attention to 
the analogy which exists between the tendency of the 
extensors and abductors of the limba to be affected with 
preference, rather than the flexor and adductors, in organic 
disease of the nervous centres. 

It appears from this that if a vocal cord be found im- 
movable in the position of phonation, and if there be no 
disease of the crico-arytainoid articulation or some myo- 
pathic process, this would lead to the suspicion of disease 
between the nucleus of the v ago -accessory and the peri- 
pheral branches of the recurrent nerve, while inspiratory 
position of the paralysed vocal cord or cords renders it 
probable that the disease is local or functional. 

Unilateral abductor paralysis does not cause any symp- 
toms either concerning respiration or phonation. If only 
one crico-arytfenoid posticus muscle is paralysed, the corre- 
sponding cord at first assumes the cadaverous poaition, but 
after a time a contracture of the antagonists is caused, 
and the cord is drawn inwards, and eventually becomes 
completely fixed in the median position. For this reason 
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tranquil respiration in the adult remains unimpaired. It ia 
true that during emotional excitement, efforts, etc., dys- 
pncea may appear, but it is slight, and probably more owing 
to the complaint which really causes tbe palsy. The latter 
can, therefore, only be recognised by a laryngoScopic ex- 
amination, which is thus shown to be a yery important aid 
in diseases of the nervous centres as well as of tbe thoracic 
viscera, in which the nuclei or fibres of the recurrent nerve 
may become affected. 

c. Pareeis or paralysis of the phaj-yngeal branches of the 
pneumogastric nerve may lead to difficulty of swallowing 
and regurgitation of liquids through the nose ; and when 
this occurs together with wealtness in the legs, it may be 
miataken for diphtheritic paralysi.i. In other cases there 
is from time to time a spasm in the gullet, which renders 
swallowiEg impossible ; and this may be so severe as to 
amount to actual pharyngism or osBophagism, and be 
accompanied with severe pain. 

d. Gastric crises constitute one of the most singular and 
important symptoms of tabes spinalis. They may be, if 
not actually the first, yet one of the first signs of that 
protean disease ; and as cases of this kind have in former 
times been frequently confounded with congestion of the 
liver, nicer, or cancer of the stomach, gout in the stomach, 
or believed to be owing to hysteria, lead-poisoning, or 
nephritic colic, or to cancer of the womb, ileus, volvulus, 
&c., Dolamore's ^ discovery that they may arise in the tabid, 
and are a special symptom of this malady, constitutes an 
important progress in diagnosis altogether. 

The principal symptoms of gastric crises are pain and 
vomiting ; and these may either occur together, or there 
may be only one of these signs. The pain which is experi- 
enced, more especially in the hypogastrium, is truly agonis- 
ing, and may radiate from the pit of the stomach to the 

' " Dbb troutles Baetriq^aee daa» I'ataiie Icffiomotiica." Th6»a de 
Paris, 18G8. 
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cheet, iibdomeD, and the os pubis. It may reeemblefl 
scald, or take the various other characters of lightning-p^ 
(p. 146). It is often. HoexcessiTe that the patient keeps o 
yelling at tha top of his voice for hours, and eventuaiUfl 
faints away, and remains for a conBJderable time in a state " 
of syncope. A case is mentioned by Vulpian where a 
under the influence of this pain, knocked one thig 
violently against the other, that he broke the bone ; aad.^ 
squeezed his arm so forcibly that he brought on paraly^ 
of the muscles supplied by the musculo- spiral nerve, throu^ 
compression of the latter. Snch pain may continue for i 
whole week incessantly, and be hardly relieved by the most 
powerful sedatives, when all of a sudden it disappears as 
if by enchantment, and the patient feels that the atta 
is over. 

Vomiting of food, mucus, bile, and eoffee-ground matte 
containing blood, is often superadded to it ; hut it i 
be the only symptom of the crisis. The vomiting may also 
be incessant, so that everything that is tSiken, either ii 
shape of food or medicine, is brought up as soon as 8waI-_ 
lowed, and the patient ultimately refuses to take anything 
at all. After the stomach has been completely emptied 
vomiting and efforts ut vomiting nevertheless continue 
and then cause even greater exhaustion. Spasmodic sin- 
gultus, eructations, cough, and meteorism are added, and 
the patient sometimes has a sensation as if his stomach 
were forcibly torn from his body. All this may last a few 
days, but it may also go on for months, causing great 
emaciation, and leading wltimately to death by inanition. 
The vomiting may, like the pain, also disappear suddenly, 
and apparently without being influenced by treatment 
Such crises may occur every few weeks, and are then gene- 
rally put down to ulcer or maiignant disease of the stomach, 
more especially when the vomit is of the coffee-ground 
character. Blood may also be passed by the bowels and 
with the urine, and, iu women, from the womb. Durlng'fl 
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the crisis the pulse generally becomes very alow, falling 
occaaionally to twenty -eight beats in tLe minute. 

Cate 54. — In October, 1882, the secretary of the Amal- 
gamated Society of Carpenters and Joiners requested me to 
see one of their members, who had for two years been 
unable to work, and now claimed the benefit which that 
society allows to its disabled members. This man, who 
was thirty years old, but looked at least ten years older, 
denied having ever had any syphilitic infection, or com- 
mitted any excesses in drinking, smoking, or sexual indul- 
gence, but attributed his illness to prolonged exposure 
to cold, about two years ago. The first symptoms were 
violent attacks of vomiting, with great pain in the stomach, 
which came on from time to time quite suddenly, without 
any apparent cause. He would bring up first mucus, than 
any food which he might have taken hefore, and eventually 
bile. Such an attack lasted generally about twelve Lours, 
during which vomiting and retching would be incessant, 
and not reheved by any medicine. At the expiration of the 
time mentioned, the symptoms would cease as suddenly 
as they came, A few months after tiie first of these 
attacks, the patieDt was seized with double vision, which, 
however, left him after a time. Heathen began to suffer 
from ligbtning-pains in the extremities, more especially the 
left arm and leg. At present there was a considerable 
amount of auffistbesia and analgesia, chiefly in the left 
side ; loss of knee-jerk on both sides ; ataxy of gait and 
Homherg's symptom ; a wasted and flabby condition of 
the muscles ; incontinence of urine, constipation of the 
bowels, and loss of sexual desire and power, rendering 
the diagnosis of tabes certain. 

Gastric crises occasionally alternate with attacks of 
lightning- pains, so that a patient has hardly recovered from 
the former, when he is seized by the latter, whereby his life 
is rendered truly intolerable. Even if the vomiting be 
not prolonged, attacks of this kind leave their mark on the 
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patient's coiislitution, wliicli is afterwards much leas ablett 
resist injurious influences und more liable to give wrt 
under a aligliter strain. 

Whether these symptoms are owing entirely to derani 
ment of the pneumogastric, or alao of the sympathetie 
system of nerves, is at present not yet dotermiaed. It has 
been assumed that the phenomena of pain and spasm are 
due to irritation of the pneumogastric and the intercostal 
and spinal nerves associated with it, while such sufferings 
aa faintneas, distfluaion, palpitation, flatulence, retching and 
vomiting are owing to the sympathetic nerve-disturbance. 
The lowering of the rate of pulsation which so often accom- 
panies these crises, however, would certainly seem to point 
to the pneumogastric as the principal nerve involved. 

e. Cardiac Symptoms. — The pulse in tabes ranges habi* 
tuallyfroTO 100 to 120 heats, and even more, showing loas of 1 
power in the cardiac branches of the pneumogastric nerve, 
which is the regulator of the heart's action. The palae is 
also frequently small and compressible. Leyden has seen 
two cases of cardiac crimes, with dyspncea and irregular 
pulse. During severe attacks of lightning pains, ^ 

gastric or intestinal crises, the rato of pulsation is apt t 
become very slow. 

12. The Spinal Accessory Nerve does not seem to be very 
frequently affected. In July, 1878, however, I had a 
patient, aged 45, under my care, at the hospilai, who had 
had ayphilia twelve years ago, and in whom tabes began witik J 
lightning-pains in the shoulders and arms, and totiieolmi 
from spasm of the left trapezius muscle. This latter lasts 
for about three months, and then disappeared, together vrifl 
improvement in the other symptoms. 

13. Early Cerebral irouhles.—a.. Aphasia and Paraly^ 
— Attacks of aphasia, monoplegia, and hemiplegia, with or" 
without loss of consciousness, are by no means uocommon 
in the first atage of tabea. They are often ushered in by 

a feeling of giddiness, which gradually merges into a 
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and paraljsie of one or several limbs may tlieu be discovered. 
These cases look at first sight like cases of cerebral htemor- 
rhage or emholism of au important artery in the brain ; 
but as recovery takes place in two or three days, or at most 
in two or three weeks, it is evident that they are not owing 
to any grOHB organic lesions. 

The pathology of these caees ia obscure, the most pro- 
bable supposition being that they are owing to some dis- 
turbance in the vaso-motor system of nerves. This may be 
epasm, causing ischaemia and temporary failure of blood 
Hupply to those portions of the brain which are aSected ; 
or paralysis, causing excessive hyperaimia in the blood- 
vessels and increase of intra- vascular pressure. Similai 
attacks occur in alcoholism, senile dementia, insular scle- 
rosis, and the first stage of general paralysis of the insane. 
An examination of the knee-jerk, which is probably aJways 
lost where these symptoms occur in the tabid, will often 
be necessary in order to settle the diagnosis. 

Attacks of this kind appear to be sometimes connected 
vrith laryngeal crises and epileptiform seizures, and may 
possibly be occasionally owing to the former. In some 
I cases it is impossible to distinguish a severe laryngeal 
s from an epileptic attack. 

case in which hemiplegia of the left side appeared to 

\ be the first symptom of tabes has already been mentioned 

I (Case 29, p. 1 19). The patient, who was then only nineteen 

I years of age, but bad had syphilis at seventeen, recovered 

mpletely from the hemiplegia in three weeks. Some- 

nes, however, hemiplegia occurs at a time when the 

I usual symptoms of tabes in its second stage are fully 

established. 

Cage 55. — In August, 1883, Dr. Scbmitz, of Neuenahr, 
Bent to me a steward, aged sixty-three, a widower with 
one child, who bad for some time past been under treat- 
ment for diabetes, and bad visited Neuenahr in order to 
drink the waters there for the cure of that aSection, 
o 2 



BCLEROSIS OF THE SFIKAL COBIt, 

Almost immediately on liis arrival there, however, he hod 
an attack of hemiplegia of the right side, with aphasia, 
which rendered the Spa treatment imposaible. He recovered 
rapidly from the hemiplegia, and Dr. Schmitz then adviaed 
the patient to return home. When I saw him, I foand the 
symptoms of ataxy fully developed, both in the upper and 
lower extremities. The patient was quite helpless, had 
Romberg's, Westphal's, and Argyll- Robertson's symptoms, 
obstinate constipation of the bowels, and incontinence of 
urine. There was do trace of the hemiplegia left. The 
patient was, however, so confueed in his mind, and had eo 
much difficulty in remembering things and expressing him- 
self intelligibly, that no further history of his case could 
be elicited. 

Where aphasia and hemiplegia appear in the latest stages 
of the disease, they are generally permanent, and produced 
by organic changes in the vascular supply of the brain, 
causing destructive softening of the cerebral matter. 
Dehove ^ has related the case of a man, aged forty-eight, 
who had for a number of years snffei'cd from tabes, and waa 
suddenly seized by right hemiplegia and aphasia, which. 
disappeared within a fortnight. Four years afterwards 
he had a similar attack, but the symptoms then persisted, 
and death ensued a few weeks afterwards. Apart from scle- 
rosis o£ the posterior columns of the entire corci, there was 
also found an area of softening in the loft half of the pons 
Varolii, with secondary descending degeneration ; but there 
was nothing to indicate the attack which had taken place 
four years before. In another case, that of a patient, aged 
fifty-eight, tabes had existed for twenty years when he 
came under observation. He had an attack of aphasia and 
right hemiplegia in the eighth year of the tabes ; and theso 
phenomena eventually disappeared in about eighteen 
months. Seventeen years afterwards he was still alive, 
and although tabid, was not paralysed. Buzzard, Ballet 
' "Progrfea Medical," Nos. 52 and 53. Paria, I8B1 
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and Bernhardt^ have recorded analogoiiB caaes, and 
Weatphal has seen a man bronght into the hospital for 
liemiplegia, when tlie loss of fbe kTiee-jerk in the paraljaod 
limb led liim to make tLe dingnoHis of tabes. It is, there- 
fore, seen Low important Westphal's symptom is for the 
diagnosis of such complications of the principal disease- 
Lecoq^who has collected a number of similar cases, has 
likowise come to the conclusion that attacks of apoplexy 
are integral symptoms of tabes, which may occur at every 
stage of the diseaae, either by themselves, or associated 
with laryngeal crises and epileptiform seizures. 

b. Epileptic seizures may likewise appear in the first 
stage of the malady, and assume the form of general con- 
vulsions, with loBB of consciousness, or of petit mal. In 
s these attacks are apt to recur at more or less 
regular intervals, while in others there is only a history of 
. succession of fits on one particular occasion. 

Cfl«e56.— In January, 1880, Dr. Kchulhof, of Brook- 
street, asked me to see with him a merchant, aged fiftj- 
who had had syphilis badly six years ago. 
The secondary manifestations ceased after six luontiis, and 
I the patient beheved himself to be well, when two years 
I afterwards he was, without any warning, suddenly seized 
by an epileptic fit, in which he lost his consciousness, bit 
his tongue, foamed at the month, passed his water, and 
was generally convulsed for about five minutes. This fit 
was followed by several other similar ones on the same day. 
o subsequent occasion had he had any other epilepti- 
form seizures or cerebral symptoms of any description ; hut, 
n after the series of attacks which he had had in 1876, 
s symptoms of spinal disease began to make their 
' appearance, and had become steadily worse when I saw 
the patient. He complained chiefiy of incessant nocturnal 
emen, which occurred four nights out of five, 
pBychiBtrie," vol. liv., p. U2. Berlin, 1883. 
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and sometimeij several times iu one night. This trouble , 
nearly drove him to desperation. He alao had ataxy of | 
gait, and most of the symptoms of the second stage of I 
tabes. 

c. Failure of brain power and mental alteration of some 
kind is not uncommoQ in the first stage of the disease. 
The patient, who has previously been cheerful, interested 
iu his occnpatton, and affectiouate to his family, becomes 
morose, tacituni, irritable, timid, and indifferent to his I 
interests. Sometimes there is so much mental depression I 
that be bursts out crying at the least provocation or with- 
out any cause at all. Suicidal ideas are rife, and are | 
occasionally acted upon. 

Case 57. — A merchant, aged flfty-three, married and 1 
fatber of four children, consulted me in December, 1881.* 
He complained of intense depresfiion of spirits, saying that 
he felt as if the grey matter of his brain did not act, and 
that if a new lining could be put into it, he would bo 
better. He also felt very restless, slept badly, and had 
frontal headache. There was some amount of divergent 
Btrabismus in the left eye; and some mouths ago be bad 
been much troubled with double vision. He had had 
syphilis about ten years ago, and also several attacks of 
obstinate gonorrbcea at various times. He had lost his 
sexual power, but had no trouble with his bladder or 
bowels. He suffered, however, mneb from frequent emis- 
sions of semen in his sleep. The knee-jerk was entirely 
lost on both sides, while the quadriceps femoris showed 
increased excitability to direct percussion. There were 
no other symptoms of tabes. I did not see the patient 
again until August, 1883, when he complained of nothing 
fresh, but appeared a prey to intense melancholia. Three 
weeks afterwards be died suddenly, and I was given to 
understand that be had committed suicide. 

Case 68. — A contractor in a very large way of busineas, 
aged fifty-one, married but childless, consulted me in De- 
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cember, 1882. He denied haviug hud sypbilis, but hod 
notoriously led a very rackety life. He complained of 
failure of brain power which had come on rather suddenly 
about six months ago. While formerly hq directed with 
the greatest facility all the intricacies of enormous com' 
mereial transactions, and the most complicated matters ap- 
peared to him like child's-play, he had suddenly fouiid 
himself unable to attend to his avocations, to collect hia 
thoughts or even to compose a letter. He could simply do 
nothing, and would sit crying ia his room all day long. He 
had been under the care of the beads of the profession in 
Paris, but received no benefit. Although the case appeared 
to be at first sight one of simple break-down of hia mental 
faculties from over-exertion, the presence of WeBtphal'a 
symptom which I ascertained during my examination of the 
patieat, led me to enquire about symptoms of tabes. It 
then appeared that, at the beginning of his illness, he had 
increased sexual desire, which had, however, now been 
changed into complete anapbrodisia and impoteucy ; he 
also suffered from constipation of the bowels, and difficulty 
of nrination ; and had occasionally had shooting pains in 
the lower extremities. These were the only positive 
symptoms of tabes which I could discover, but which, 
in connection with Weatphal's symptom, left no doubt on 
my mind that the failure of bmin power was only a symp- 
tom of a more general disease. 

Cerebral troubles which occur habitually in the later 
periods of tabes, more especially general paralysis of the 
insane, will be subsequently considered, 

14. Early symptoms m the »pkere of sensibility, — Apart 
from the lightning-pain a which have already been described 
(p. 146), other symptoms occur at an early stage of tabes in 
the sphere of the sentient nerves which are highly 
characteristic of the complaint, and often important in a 
diagnostic point of view. These are chiefly hyperiBstbesia 
to touch or temperature, certain forms of parrestheaia in 
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difEerent parts, and numbnesein the feet and tlie peripheral j 
branches of the ulnar nerve. 



a. Hffperaslbeeia may o 
attticka of lightning pains, 
featnre of this condition 
eimple touch of certain : 



iir together ivith occasional 
r exist by itself. The chief 
)i9 seen in tabes is, that , 
»ae of the skin, inatead of i 



producing the ordinary feeling of contact, ia nnpleasant I 
and painful. Thia ia chiefly seen in the spine and its 
neighbourhooJ,but may also occur in the lower extremitieSf I 
and ia at a later period of the disease aometimes followed | 
by anaesthesia in the same parts. 

Case 59. — A aolicitor, aged fifty-five, married and father 
of six children, consulted me in May, 1882. He stated that, 
with the exception of gonorrhcea early in life, he had never 
been ill until about eighteen months ago, when he began to 
BuSer from soreness and irritable feelings about the spine, 
more especially between the shoulders, but also in the 
loins. There was so much tenderness there that he could J 
not bear to be touched. The leaat preasure on the vertebrse, I 
more especially in the lower dorsal and upper lumbar 1 
region, was most distressing ; and shght percuasioi 
any portion of the spine made him wince and call ouL 
A touch witii a cold substjince was particularly dis- i 
agreeable, while he did not mind so much anything hot. 1 
He disliked the rubbing of the clothes against the hack, 1 
and could not bear to have 'his coat brushed when ha t 
had it on ; he could not lean his back against a chair, and 1 
alept on his side rather than the back. Any application of I 
ointments, embrocations, etc., for the relief of this hyper- I 
ffisthesia was particularly trying to him, and had not done I 
him any good. This hyperassthesia was constant ; but the I 
patient also suffered from occasional attacks o[ shooting I 
pains in the arms and legs, and from a sensation of I 
excessive tightness round the upper portion of the chesL | 
He never bad a headache, and there were no aymp- 
toiQS on the part of the cranial nerves. The knee-jerk, I 
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however, was completely loBt in both aides, and there 
was undue excitability of the vastus intemus to direct 
percuaaion. He could walk fairly well, and the gait 
showed no trace of ataxy. He had, however, a difficulty in 
standing on one leg, and staggered when standing with his 
feet close together and his eyes shnt. There was no 
ansestheaia anywhere. His digestion was fairly good ; but 
he was apt to vomit in the morning if he had taken only a 
little more than his naual allowance of wine the evening 
before. The bladder was slnggisb. After breakfast he had 
invariably a sudden involuntary discharge of a small 
quantity of urine — about two tablespoon fu Is ; but such 
incontinence did not occur again during the whole of the 
day, and he had never wetted the bed. The bowels were 
regular, and imder perfect control. The sexual desire and 
power were gone ; but ho had occasionally aerainal omis- 
aions in his sleep, which made him feel very wretched the 
day after. The patient waa therefore evidently in the 
first stage of tabes ; but the hypertesthesia of the spine 
overshadowed all the other symptoms, and was the only 
thing for which he sought advice. 

b. PaTasthesia, — Of all forma of perverted sensation which 
occur in tabes, the most frequent and diagnostically most 
important is a peculiar feeling of tightness, constriction, or 
compression, which, from being generally perceived right 
round the chest, is also often called belt or girdle sensation. 
The chest feels forcibly or, as some patients express them- 
selves, "fiercely" compressed or constricted, as if a cord 
or rope were tightly drawn around it, or as if it were 
laced in stays of the tightest possible fit, or squeezed 
in a vice, a prees, or a straight -waistcoat. This is one 
of the most uncomfortable sensations which may be ima- 
gined, and often bitterly complained of. It causes ditfi- 
culty in breatiiing, and great oppression. When it has 
once taken hold of a patient, it rarely leaves him, and 
continues year after year. It is apt to vary in degree. 
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and when parttcnlorly severe, may take the farm of an sf^ 
tack of asthma, 60 that the patient ia unable to lie ii 
but ia obliged to sit up or lean forward. It is general 
worse at night. It is also felt in the lower part of t 
abdomen and the lower extremities. In the case of 4 
Parsee gentleman, aged forty (Case 60), who was sent I 
me by Dr. Handfield Jones, in December, 1866, this v 
the principal symptom complained of ; and it was e 
felt in the legs and Feet, which felt as if they '^ 
cased in excessively tight elastic stockings or bandages. 

Miiller, of Wiesbaden, explains this curious sympttna.! 
by vaaomotor spasm and conseiiueiit constriction of the 
arterioles of the posterior columns ; hut this explanation 
is not very satisfactory, as vasomotor spasm is rather _ 
connected with a feeling of coldness and chiUinesa thj 
of tightness. There can be no question that it is owiu 
to sclerotic irritation of the posterior root-fibres ; but t 
exact way in which it is produced is as yet unknown. 

In exceptional cases a sensation of tightness is also 
in the tongue, teeth, face, and scalp. 

Other forms of parsesthesia are much less common. Oc- 
casionally patients feel as if drops of hot or cold water 
■were falling on their limbs, or as if large pailfuls of iced 
water were poured over them, or as if they were knocl 
by the fist or a hammer. One complains of a sei 
if there were a tumour in the stomach ; another, i 
of his legs did not belong to him, or detached itself &oni 
the body ; or of a feeling of fulness or emptiness in 
different parts. Most of these sensations are temporary ; 
they may last five or ten minutes, then disappear, i 
reappear at more or less prolonged intervals. 

c. AtuBstkeaia is generally not very marked in tl 
stage of tabes. There may, however, be numbness, and »" 
feeling as if the parts had gone asleep, with pins and 
; while actual loss of sensation is very frequent in 
nd period of the disease. Certain 
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are affected by preference, and none more so than, the 
Bolea of the feet, bo that the patient feels uncertain about 
the nature of the ground on which hi-; feet rest or move ; lie 
often cannot toll whether he if standing on a carpeted floor 
or a bare board ; has a aeubatiou a'l if bin boots were 
padded inside, or as if he were atan hng or walking in the 
snow or sand, or on cotton wool or iniia rubber, or as if he 
were sinking into the ground, or ao if the latter rose 
under his feet. He is still able to feel the prick of a pin, 
and even a simple touch by the fingers in those parts j 
but this sensation is more blunt than it is in health. 
Plantar aufflsthesia may be looked upon as a symptom of 
transition, belonging to the pre-ataxic as well as to the 
ataxic period. Where it is marked, ataxy is tolerably sure 
to follow presently. The soles of the feet, when touching 
the ground, give ua a sensation of the condition of the 
ground on which we walk or stand ; and if this sensation 

, is absent or perverted, it is natural that walking should be 

f difficult. 

In the upper extremities the point of predilection is the 

^ sphere of the ulnar nerve, so that numbness is experienced 
Q the third and fourth finger and the corresponding part 

I of the hand and wrist. This may be bilateral, but is 
usually conflued to one side, at a time when both lower 

I extremities are already affected. It is chiefly inconvenient 
,0 musicians, and more especially to violin -players. 
Case 61.— In March, 1874, Mr. JeSery, of Worcester, 

f asked me to see a merchant, aged forty-five, married and 
childless, who had exceeded considerably in sexual plea- 
sures, and had had syphilis nine years ago. He had had 
secondary manifestations for about six months, after which 
they ceased. The patient remained well until about two 
years ago, when, apparently without any cause, he began to 
lose the control over the bladder, there being incontinence 
of urine by day as well as by night. At present he was 
obliged to use three napkins for the night, which were 
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thorougblj' ^iLturftted in the morning. At the same tima4 
tliat the liladder first began to give trouble, tlie patient began 
to feel numbness in, and loss of control over, the third and 
fourth fingers of the left hand, which felt as if he had a 
glove on ; and this annoyed him particularly, because hift^ 
chief pleasure in life was playing the violin, and this waM 
very considerably interfered with by the loss of sensationA 
The numbness after a time spread rigbt up to the shoulder'* 



the cardiac region, and thus affected 
rds the right leg. The legs now feel 
B cut ofE across the instep." He also 
, more especially in the left leg, and 
awful severity as to keep him awake 
The sexual power was lost, and th| 



blade, and in front t 
the left and nfterwf 
" as if the feet wei 
had lightning-pains 
soraotiniBB of such 
the whole night, 
bowels constipated. 

In some cases we find circumscribed areas of the skin 
different parts of the body completely amesthetic, wl 
close by all the different forma of sensation are perfectly 
normal. Benedict considers such a symptom as a proof of 
the syphilitic nature of the disease ; and certainly all the 
patients in whom I have seen it had unmistakably sufEerectj 
from constitutional syphilii 

Case 62. — In October, 1882, Dr. Mtibius, of Leipzig, sent 
a merchant to me, who woa thirty-seven years of age, 
married, and had had two children. He had had syphilis 
eight years ago, more especially in the throat ; and had 
been insufficiently treated. One of his children has hi 
marked symptoms of congenital syphilis. Four years ago 
began to suffer from lightning pains 
lower extremities, and the rauacles became thin and flabby. 
There was a degree of amblyopia in both eyes, with ophthal- 
moscopic signs of optic atrophy. Westphal's and Rombei^^'B 
eymptoma were present. The patient walked 
difficulty, yet had only quite lately walked aeve 
miles at a stretch, after which he was, however, very mm 
knocked up. There was habitual retention and 
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r&continence of the urine ; the sexual power was much 
diminished, and he felt very unwell after having had cou- 
, nexion. There was an area of complete anaslhesia round the 
the left knee, and spreading to the upper portiou of the left 
leg ; while in the right knee and leg all the difEerent kinds 
of sensibility were perfectly normal. 

In some patients there is amesthesia of the penis at an 
early stage of the malady, when sexual power is still pre- 
served. They may therefore have connexioUj but have no 
feeling of pleasure during the aet. I have seen the urethra 
to participate in this condition, so that the introduction of 
the catheter was not perceived by the patient. 

There may be areas of antesthesia and liyperffisthesia of 
considerable extent in the same limb ; and more particularly 
where tingling and pins and needlea are felt in the fingers 
and toes, a degree of ansesthesia is almost always present. 
A symptom no doubt intimately connected with this con- 
dition ia that farado-eutaueoiis senfiibility appears to be 
very much diminished at an early stage of the malady. In 
order to ascertain this a faradic soft iv ire brush is placed 
on the skin, and the minimal current-strength which will 
eause a sensation is determined, and then compared with 
healthy averages (Erb, Di'osdoff). 

IS. Earli/ si/mploms in the Motor Sphere. — Loss of some 
degree of motor power ia very common iu the earlier stages 
of tabes. There is as yot no sign of ataxy, b:it a feeling 
of heaviness and debility ia the legs, which indisposes the 
patients to active exercise. They can still walk apparently 
well, but their legs do not appear the same as before. 
There is a feeling of intense laasitnde. They have a 
difficulty in going upstairs or uphill, get easily out of 
breath, and shun such exercise as going np ladders, or 
standing on ladders, or crossing narrow bridges, or dancing, 
or riding on horseback. This feeling of weakness varies 
from time to time, and occasionally goes ofl altogether for a 
period, but ia apt to increase considerably after any particular 
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effort or expenditure of power. Slandiog also bi 
difficnit and fatiguingi a^nd iB therefore avoided ; ani 
at thi» early period there is a considerable Increase in the 
symptoms mentioned, when the patient is the dark, and 
deprived of the aid of his eyes. He finds his lega occa- 
sionally giving way suddenly, so that he falls to the 
ground ; and tliia may occnr with or without a shoot of 
lightning pain. There may also be local paralysi! 
taia groups of muscles ; such as the adductors of the thii 
so that there is a difficulty or impossibility to approach 
knees to one another. 

This symptom of exliaustibility and lassitude is very con- 
stant, but has nevertheless not much diagnostic importance, 
because it also occurs in a variety of other nervous affec- 
tions, more especially in neurasthenia. It must, however, 
excite suspicion of tabes, if it is constantly experienced. 
In neurasthenia there are greater variations in the degree 
of motor debility, while the complaint of numerous tabid 
patients is that they feel always exhausted, morning, 
noon and night, without any intervals whatever. 

16. Difficulties of the Madder.— a. Sluggis/ijiees of the 
bladder in expelling the urine is a very common symptom 
of the earlier stages of tabes, 
rather to a certain degree of 
membrane of the viscus than t<: 
the detrusor muscle. The desi 
the patient, therefore, passes water only once or twice in the 
twenty-four hours, not because he feels the want, bnt 
because he thinks that it is the proper thing to do. In 
consequence of this the bladder often becomes greatly 
distended ; and this distension, in its turn, leads to atony of 
the muscular coat of the viscus. The stream is very feeble, 
and often ceases before the bladder is half emptied. The 
presBure of the abdominal parietes is called in to lud the 
efforts of the bladder, and flatus and foeees are occasionally 
lied at a time when the patient is not prepared for sm' 
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antesthesia in the mucoua 
■ primary loss of power in 
re to urinate is not felt, and 
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an occurrence. The trouble is naucli greater when he is 
under the influence of excitQiueat or in a hurry, or when 
other people are present, as, for instance, in a railway urinal. 
Some eannot pass water in the natural way, except when 
there is a simultaneous action of the bowels ; and the aid 
of the catheter ia required after a time. 

Case 63. — In June, 1 883, I was consulted by a merchant, 
aged 54, married and childless, who had had a chancre, fol- 
lowed by ulceration in the mouth five years ago. In 1881, he 
first began to feel the vision in the left eye to grow dim; six 
months afterwards the right eye became einularly affected. 
At present he is totally blind in tiie left eye, while with the 
right he can just make out No 15 (two-hne English) of 
Jiegor's test-types. There is achromitopsia ; the bladder 
is so sluggish that the patient never feels any desire to 
empty it, and only voids the urme ont,e m the twenty-four 
hours, because he considers it his duty to do so. Although 
this hahit has gone on for several years, the urine showed 
no signs of decomposition ; it contained, however, an excess 
of urea and a small quantity of sugar. There was no 
retention or incontinence of the urine, but the patient 
spent about fifteen minutes over the act. At first he had 
to press and strain for about five minutes without anything 
coming away, and then the urine dribbled away drop by 

b. Incontinence of the urine is likewise a frequent symp- 
toiD in the first stage of tabes, and much more commonly 
met with than retention. It may be of a spasmodic 
or a paralytic character. If s/jasmodic, a small quantity 
of urine, varying from about a teaspoonful to two 
tablespoonfuls, is suddenly expelled, most frequently in 
the morning after breakfast, but also at other times, for 
instance, during sleep or on first awaking in the morn- 
ing, or at any time of the day when the bladder is full, and 
a sudden movement or effort is made. This form of incon- 
tinence, which in some patients appears as regularly as 



208 SCLEROSIS OF THE BPIIfAX OOBD. 

clockwork at si stateil hour of the day, is entirely 
from the paralytic variety of iiicontineBce. The latter 
owing to a dogreo of ansesthesia of the mucous membrane of 
the bladder, which is apt to come on at a somewhat later 
stage. The patient then urinates without knowing it, or 
baving cnmmencod to urinate by an effort of volition 
bas no con-'tiouBnesa of baving finisheJ, and therefore 
continues to urinate into his clothe a. Total iDconti-: 
nence, where the urine dribbles away night and day, 
m the fir=it atage of tabes ; but symptoms of catarrh of 
bladder, with ammoniacal decomposition of the urine, 
even then not UDCommon.- 

c. Vesical aiaes are amongst the most distressing phi 
mena of tJie disease. The patient may be awakened 
night by great pain and irresistible desire to pass Ma 
water ; there is, however, an impediment to its passage, 
and only a few drops are passed at n time by unlieard- 
of efforts. The pain radiates from the bladder into the 
hypogastriura, the urethra, the perineum, the groin, the 
testicles, and the inside of the thighs, and may be of 
agonising severity. Sometimes a small peliet of mucus ia 
thrown out from the urethra, with relief to the pain ; but 
more frequently the pain continues in paroxyanjs for ten 
or twelve hours, while the single fit lasts for one or two 
minntes, after which there is a free interval of a quarter of 
aa hour or half an hour, and then there is another fit. A 
crisis may return once a week or so. Blood is occasionally 
passed at the end of it, and the patient imagines that he 
must have hypertrophy or inflammation of the prostate or 
stone in the bladder. Hi3 doubts are only set at rest by a 
careful exploration of the viscus ; bat catbeterism and 
sounding have often a bad influence in these cases, and 
seem to lead to greater severity of suffering during tho 
crises. 

Tlie following case was remarkable by the long duration 
of the attack, which lasted a week, and during which tti»' 
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patient had hardly any rest ; and also liy being compli- 
cated with gastric crises : — 

Case 6i.— In December, 1877, I wns consulted by a 
merchant, aged thirty-two, married and father of five 
children. He denied having ever suffered from gonorrhcea 
or pjphilis ; but he had had rheumatic fever seven years 
ago, anci has now disease of the aortic valves with hyper- 
trophy of the left ventriele. He had masturbated aa a 
boy, and had been subject to frequent nooturnal emissions. 
His chief complaint now was of " a horrid nervousness '' ; 
and when speaking of this to me, he suddenly burst out 
crying. There was great want of energy and sppUcation, 
and ha easily became flurried ou the slightest occasion. He 
had frequently suffered from whttt he called " rheumatic " 
pains in the joints and back, more especiaUy in damp 
weather. These attacks have been followed by numlmess, 
which was chiefly marked in the right side. The knee- 
jerk was lost in both sides. The patient was subject to 
attacks of " dyspepsia," with nausea, vomiting, and flatu- 
lence, and such severe pain that he had fainted away under 
their influence. More Ititely he had had attacks of irrita- 
bility of the bladder, which came ou without any apparent 
cause, lasted for a week, aud then disappeared as suddenly 
as they had come. During such an attack he had, by day 
as well aa by night, incessant calls to pass his urine, with- 
out being ever able to pass more than a few drops at a 
time. 

17. Intestinal troubles, — a. Constipation of the bowels 
is habitually complained of by the tabid at an early stage 
of their malady. The miiacuJar coat of the large bowel 
is sluggish, and there is great difliculty in obtaining a 
proper evacuation. Many of our most valued aperients re- 
fuse service, and even large purgative enemata ofteu prove 
insufilGient. In some cases there is anajsthesia of the 
rectal mucous membrane, so that the contact of tho fteces 
or the introduction of the enema-tube ia not perceived. 
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Great straioing efforts tany be required, and the desire b 
void the contents of the bowels often ceases when I 
patient is ready to satisfj it. 

b. Diarrhma sometimes alternates with constipation 
and may come on suddenly, without griping pain in the* 
abdomen or epigastrium, and apparently quite indepen- 
dently of tbe food which may have been taken. It may 
last a few hours or a few days, disappear suddenly, and 
retnm after a time. In tbe uilervals tbe patients may 
feel quite well, have a clean tongue, and a good 
appetite. Occasionally attacks of diarrhcea coincide witb 
or follow bouts of lightning pains. Where the diarrh<£a ii 
Tery persistent and very profuse, it may ultimately 1 
come of a choleraic character, or be complicated " 
hfemorrhage from the bowel ; and in both cases a : 
result is to be feared. 

c. Intt&tinal crius are ranch rarer than gastric cr 
but equally painful and distressing. Tbey also occur i] 
audden paroxysms, there being frightful pain in tl 
with tenesmus, constant desire to go to stool, spasmodic i 
painful contractions of tbe muscular coat of the bowel, i 
mucous, bilious, or serous diarrbosa. The patient appt 
like one in tbe last stage of cholera ; the voice h 
the extremities cold, tbe urine suppressed, ande\'en cram^ 
are not wanting. Alimentation soon becomes diffictilt ( 
impossible, aud the patient may die of collapse. 

A special form of the intestinal crisis is the rectal crisis." 
There is a kind of anal neuralgia, wbich may be more or 
less severe, with a peculiar feehng as if a, foreign body 
were forcibly thrust high up into the rectum, or, 
patients express it, as if they were being impaled. 

d. Inamtirtetice of the bowel is rather Jess frequent 1 
the analogous symptom in the liladder. It occurs, howevfl 
sometimes at an early stage, more especially whenpurgativi 
have been taken, or after an eneraa. Sometimes it C' 
on when tbe patient makes an effort to urinate, or on langy 
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ing. As a rule the discharge is 
s it only occurs once or twice in 



ing, coughing, aud a 
slight, and in some 
the year. 

18, Sexual Troubles, — &. Impotence. In most cases there 
is early failure of desire and of erectile power. Where 
erections occur, they are evanescent, oecnr on waking in 
the morning, and subside when the patient attempts to 
utilise them. Where connexion ia still possible, the act 
is sfaoTt, the ejaculation almost immediate, and there is 
little or no pleasure, but great prostration afterwards. 
Occasionally there is actual pain, or a feeling of irrita- 
tion, instead of pleasure, at the time of ejaculation ; 
while in some cases the sexual power continues, more or 
less unimpaired, well into the second stage of tahes. 

Case 65.— In May, 1 884, 1 was consulted by a gentleman, 
aged 35, married and father of five children, who had con- 
tracted syphilis in 1868. The secondary symptoms were 
mild ; there was a slight squamous rash, ulcerated throat, 
and alopecia. These symptoms were treated with iodide of 
potassium, which he could then take in large doses. In 1872, 
while out in the East, ho partially lost the sight of the 
right eye from optic atrophy. In 1875, thinking that he 
was free from the disease, he married. The first child 
was bom with a syphilitic rash, and the wife soon after- 
wards showed specific symptoms. He now had a course 
of mercurial treatment. In 1876 he began to suffer from 
neuralgia in bis legs, especially after hmiting ; and in 1879 
numbness commenced in the legs, with unsteadiness in 
standing and walking. At that time it was first noticed 
that the knee-jerk was lost in both sides. At present he is 
not much worse than he was five years ago, although rather 
more unsteady in walking. He can walk half-a-raile or more 
with the aid of a stick, the gait not being very markedly 
ataxic ; hut the numbness in the legs and feet is very great. 
The bladder does not trouble him much, hut he has always 
V to make water before washing liis hands ; if he did not do 
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80, he wonld wet liis trousers. The bowels are fairly 
re^tar ; bnt if he should take any pargutive medicine, or 
if the bowels become relaxed from any other cause, he must 
obey the call at once, or there would bo involuntary dis- 
charge. He also has frequently feelings of fulness in the 
rectum, which come on for a few minutes and then pass oft 
The sexval desire i> as good as ertr ; his last child is only a 
few months old, and eveu she had a slight specific rash 
when she was bom, showing that the patient had not yet 
got rid of the venereal poison. 

b. Sati/riasis is rare, but occasionally ocenra quite in the 
beginning. Painful spasmodic erections occur frequently, 
when they are not wanted, at any time during the day, and 
are very persistent during sleep. The penis is of stony 
hardness, and the erection continues so long that it becomes 
intensely painful. The parts are in snch a, state of 
hypersesthesia and undue excitability lliat the patient dreads 
to have a motion or to pass his urine. A sudden noise, 
the vibration caused by riding in a carriage, some alight 
exertion, or excitement of any kind will sometimea start the 
erection, and prodnce the feeling of an impending emission. 
The whole nervous system may then gradually be brought 
into a state of extreme hyperiesthesia and weakness, 
rendering the patient more or less incapable of mental 
as well as physical exertion. There is generally an 
aching pain in the loins and the testicles ; incontinence 
of urine is commonly present ; and gastric and vesical 
crises may add to the troubles of the patient, who 
is then in a truly deplorable condition. Oeeasionally, 
in order to free himself from such troubles, a man will 
under these circumstances accomplish connexion six 
or seven times in a coiiple of hours, and repeat such a 
performance day by day. It is then often believed that he 
is particularly well and strong ; but this condition lasts 
rarely longer than a few months, and is then followed by 
!omplete anaphrodisia. Eisenmann has, however, seen a 
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[ '<ta£e where satyriasis continued more or less strongly for a 

L Bpace of thirty years. 

In my experience patients in whom satyriasis has been 

i an early symptom of tabes have had naturally strong 
sexual instincts, and been addicted to masturbation early 
in childhood, as well as later in life, and to indis- 
criminate sexual intercourse from an early age. The 
sexual passion seems to be the great ruler of their life ; 
and when it has once led them into syphilis, tabes is 
apt to become developed. 

c. Nymphomania in women appears to be rare. Some- 
times, however, they appear, more especially during 
periods of lightning pains, subject to lustful sensations, 
and abundant secretion from the vulva, vagina and 
utenis. Menstruation is generally not much afEected, but 
continues regular up to an advanced period of the 
disease. 

d. Spermatorrhea is not very common, and likewise 
occurs chiefly in persons who have exceeded much in 
venereal pleasures. They are liable to frequent noc- 
turnal emissions, with or without lascivious dreams ; and 
also to ejaculation of seminal and prostatic fluid in the 
daytime, with or without erections. The mental depres- 
sion which is consecutive upon this state of things is 
quite out of proportion to the loss of substance -which 
the patients experience, and is often considerably pro- 
moted by reading quack publications. 

e. Finally aspermatism may occur in the first stage of 
tabes. This condition is generally accompanied by mal- 

. nutrition or actual wasting of the testicles. 

I 19. Perforating Ulcer of the Foot. — There are eeveral 
TKrieties of this affection, which may be either a local 
disease or a symptom of a mo e gene al malady. Thus it 
may come on from suppurat n of a bu a I eneath a corn, 
when it may be supposed to 1 e en ely local in its origin. 
Such cases may get perfectly well unde u gieal care, and 
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the patient mny never develop other Bymptome, Southam' 
has recorded a case 'where the patient hod a perforating 
ulcer on the outer aspect of the phalangeal joint of the 
great toe, which had commenced with Buppuration beneath 
ft corn. Amputation of the toe was performed at the 
metatarao-phalangeal joint ; the patient got 'well, and 
never had an ache or pain afterwards. 

Perforating ulcer has also been seen aft£r compreaaion of, 
or injury to, the aoiatic nerve, but ia more especially found 
in connection witli tabes, of which it may be the first or 
one of the first i^iyraptoms. In this latter case, it is almost 
invariably symmetrical in both feet ; or, if there Is an ulcer 
in only one foot, there is at least a hard callosity in the 
corresponding part of the other, which may in course of 
time develop into an ulcer. It is frequently followed, and 
sometimes preceded, by lightning- pains, gastric crises, and 
palsies of ocular muscles. 

The following is an instance of perforating ulcer beiug 
apparently the first symptom of tabes ;— 

Ca»i 66. — In May, 1884, the secretary of the Amtalgar 
mated Society of Carpenters and Joiners asked me to 
examine one of their membors, who was thirty-eight jears 
of age, married and father of two children. Four years 
ago, after having worked much in damp shops, and stand- 
ing a good deal on the bare ground, this man found a painful 
soreness commencing in both soles of the feet, which gra- 
dually turned into perforating ulcer. He was admitted into 
the Middlesex Hospital, and gradually began to improve, 
but never got thoroughly well. Even now he has a deep 
circular sore, as large as a sixpence, in the centre of each. 
sole, surrounded by an area of thickened skin, and complete 
aneesthesia and analgesia, while at the edge of the foot 
sensation is perfectly normal. In walking, he haa lately 
had a sensation as if he walked on a carpet. About twelve 
months ago he noticed that he could not stand well when 
' " BritUh Medical Journal," June 23, 1883. 
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washing himself in the morning, and that he felt giddy, 
and had to loot to his feet to prevent himself from fuJliDg, 
This trouble has iucrea,sed of late. He how complains of 
tightnsBB in the chest and difficulty in breathing. The 
knee-jerk is completely lost on both aides, hut the excit- 
ability of the quadriceps femoris to direct percussion is not 
increaaed. Ataxy in the lower extremities is marked. He 
has had no symptoms on the part of the bladder, bowel, 
or sexual organs, nor higher up than the waiat. He 
denied having ever HufTered from syphilis, hud had no 
accident, and never over-exerted himself in walking or 
otherwise. 

It would be difficult to determine whether in this case 
the cause of the ulcers was peripheral neuritis, although 
the ansBsthesia and analgesia round the aores made this 
probable. There could, however, be no doubt at all about 
the existence of tabes at the time when I examined the 
patient ; and it would require a great stretch of imagination 
to suppose, with Page, that in such a case as this a corn 
led to the nicer, and the ulcer to tabes. It ia much more 
likely that the influence of wet and cold, by the patient 
Btsnding much oa the bare ground, led firat to the spinal 
affection, and that the perforating ulcer was one of the 
■first, if not actually Ike first, symptom of tabes ; and that, 
in the natural evolution of the disease, the other symptoms 
■which have ]ust been mentioned made their appearance. 
Unfortunately, it is generally impossible in these cases 
to find out at what period of the illness the knee-jerk was 
lost ! for practitioners and operating surgeons are atill very 
far from having realised the immense practical value and 
diagnostic importance of tliis symptom. 

In other cases, the ulcer may appear some time after 
definite symptoms of tabes have already shown themselves. 
Ball and Thibierge, Hanot, Treves, Fayard, Dfiplay, Morat, 
and many other surgeons have recorded examples of this 
affection. Such ulcers may heal, while at the same time 
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tho spinal (lisease may be progressing ; but relopaes are 
exceedingly eommou aa boou as tlie patient leaves the hori- 
zontal position and returns to work. 

20, Arthropathieg and other Trophic Afectiona. — Tho 
peculiar joint-affection which Charcot was the first to de- 
scribe (p. 35), may come on in the first stage of tabes, and 
may indeed be, if not the first, at least one of the first 
symptoma of it ; but it ia, perhaps, on the whole more fre- 
quent in the commencement of the second stage, when the 
Bymptoms of ataxy begin to become developed. Volkmaua 
has endeavoured to account for the origin of this joint- 
affection by the ataxic movements of the patient producing 
shocks to the inner aurfaees of the joints, and contusion of 
the ligaments and capgides ; but this explanation is contro- 
verted by the simple fact that arthropathy may occur before 
any ataxy exists. It seems probable that arthropathy ia 
owing to that form of peripheral neuritis which is known 
to accompany not unfrequently certain diseases of tho 
centres of the nervous system. 

Arthropathy is not uncommon, for Charcot has found it 
in one out of ten cases of tabes ; and, since he directed 
attention to it, it has been not imfrequently seen by other 
observera. It seems to affect chiefly the large joints, more 
particularly the knee, shoulder, elbow, hip, and wrist, in 
the order in which they have juat been mentioned, while 
the smaller joints of the carpus and metacarpus, and tarsus 
and metatarsus, etc., are more rarely involved. 

The first symptom is generally a swelling, which may or 
may not be preceded by crepitation. Great rarefaction and 
atrophy of osseous tissue, and more especially of the arti- 
cular ends of the bone, has, however, preceded this for & 
more or less considerable time. The initial crepitation is 
evidently caused by the separation of small pieces of bone, 
which break through tbo capsule, and thereby make a path 
for the synovia. This latter ia effused into tho cellular 

ue of the limb, and thereby causes tho swelling. The 
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skin over the swelling is hard and reaieting, and there is no 
pitting on pressure. The swelling may reiich its maxiraiira 
within a few hours, and loose bodies of the size of peas or 
filberts muy float in the liquid. Dreachfeld' has found a 
mass of bono more than an inch long in the sheath of the 
sartoriua muscle, and moving about freely with the con- 
traction of the muscle. There is no pain, either spoutaneoua 
or on moving the limb, or manipulating it, showing absence 
of inflammatioQ ; and the only trouble which the patient 
experiences is caused by the mechanical distension of the 
limb through the swelling. Thei'e are no symptoms deno- 
ting any general disturbance of the aystem or any local 
reaction ; but lightniag-pains have often been found to 
precede the first symptoms of the arthropathy. 

I have already mentioned, that we distinguish between a 
benign and malignant arthropathy (p. 35). In the former 
the swelling may become dispersed in a short time, viz., 
from two to ten days ; while in the latter the symptoms 
may continue for an indefinite period, and lead eventually 
to irreparable disorganisation of the joints, hypertrophy, or 
more frequently atrophy of the epiphyses, absorption of 
bone, and complete or incomplete dislocation. 

If the hip-joint is affected, the head of the femur under- 
goes spontaneous dislocJition. It leaves the cotyloid cavity, 
and enters the external iliac fossa, causing the leg to 
become three or four inches shorter. The head and neck 
of tlie thigh-bone are gradually entirely destroyed, the aceta- 
bulum is depressed and partly wasted, and the cartilages 
are hkewiae destroyed. The head of the femur may be felt 
as a distinct projection under the skin ; it is freely movaldo 
and may be easily reduced, but soon slips out again from 
the acetabujuoi. If the knee suffers, it may be gradually 
dislocated backwards, so that the upper surface of the 
tibia is felt under the skin. The patient may at first still 
be able to go about, as the swelling is painless ; then the 
' "The Lancet," July 10, 1880. 
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leg sndclaily fpvts mr, the knee appears Jialocated, 
the patella is pushed inwards. 

If the leaioD i^ more in the shaft of the bone, spoatani 
fractare maj be the resnlt, snch as we see it in paralysed 
and iBMne perecms, where there is abnormal fragility of 
the bonea. 

Arthropathy ocean not only in tabes, but after injnry to 
peripheral nerves, where Weir Mitchell has seen it together 
with herpes, glc^sy skin, rapid mnscnlar atrophy, etc. It 
occasionally eeen in hemiplegia from cerebral hsemorrhage 
or softening ; and in other diseases of the cord, such as 
acute myelitis, tnmonr of the grey matter, paraplegia from 
Pott's disease, and hemiparaplegia from injury to the cord. 
Nutritire disttaiances, which are intimately connected 
with tabes, occur in other parts bestides the joints. The 
*fa'n is generally dry and cold, and snbject to eruptions, such 
as herpes, pemphigus, and ichthyosis. Buzzard hi 
corded the case of a man who had more tban two hundred 
attacks of herpes in the course of twenty years. Other 
observers have seen pemphigns, appearing in the legs, after' 
attacks of lightning pain, the bulhe varying in size fronL; 
that of a leutil to a crown piece, and fading away agiuiL'j 
in five or six days. Erythema, lichen, eczema, and urti- 
caria are also occasionally seen. Ecchymoeet, or 8maU!| 
ha^mo^■hages in the skin are not infrequent. These 
effusions gradually undergo the usual changes, and dia* 
appear in about a week, without leaving any further 
traces. They are seen afler painful attacks in those 
limbs which have particularly suffered, liehing is some- 
times BO violent that the patients dielike it as much aa a 
gastric crisia. An eruption resembling ic/ithyoeis has been 
seen by Ballet and Dutil, occupying nearly the whole body. 
It was slowly developed, and appeared chiefly in places 
which had previously been subject to anaesthesia, 
fBathesia, or lightning pains. The skin was dry, thicken! 
livid, and in a state of constant desquamation. The up] 
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extremities are particularly liable to this affection, and the 
back of the hand is aometimea so diefigured as to resemble 
pellagra. 

The naih are also subject to malnutrition, especially 
those of the big toes. The nail first becomes black, as if 
it were sufEused with blood, and after a time ia found to be 
loose, and falls off. The matrix and skin in the neigh- 
bourhood may he anasHthetic or hyperaiathetic ; and there 
may he a dull, continuous aching in the toes, which is in- 
creased by pressure. The nail, however, falls off without 
suppuration, after which the pain ia relieved ; and it seems 
to grow again quickly ; the reproduced nail may he nor- 
mal or deformed, but appears mostly thickened, raised, 
crumpled, marked by longitudinal or transverse furrows, 
haj'd, and without its normal transparency. Sometimes the 
Bail of the little toe is affected in a similar manuor, but 
this kind of dystrophy is not seen in the finger-nails. 
Nails sometimes fall oS but once a year j and the same may 
occur in cases of insular sclerosis, and hemiplegia from 
vascular lesions of the brain. 

The teeth may likewise fall out spontaneously, more 
eapeeiaOy where lightning- pains have occurred in the face, 
and where there have been laryngeal and gastric crises. 
In a case recorded by Demange, ivliere this had occurred 
together with anissthesia of the skin and the mucous 
membranes of the face, and with loss of taste, inspection 
showed some years afterwards all the nuclei on the floor of 
the fourth ventricle to be sclerosed, and the trunks of both 
fifth nerves contained numerous sclerosed fibres. In another 
case, where there had heen anfestheaia in the sphere of the 
left fifth nerve, with falling-out of teeth from the left 
upper jaw, the autopsy showed sclerosis of both fifth nerves, 
the left being changed into a grey gelatinous thread, which 
was hardly recognisable. The Gasserian ganglion was 
reduced to a flat bit of connective tissue, and sclerosis of 
nerve-nuclei was found in the fourth ventricle. 
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The oceurrente of mtucular alrophi/, owing to propagit'^ 
tion of the diaeaBe to the anterior coraua of the spinal cord. 



has already beeo mentioned (p. 
given (pp. 106, 108) in which this 
With the exception of the museuli 
fonns of nutritive disturbance are 
nervo-losions rather than to diseas 
spinal cord itself. 

21, VaHontotor Symptoms. — Sign 
sympatlietic sys 
wanting. A vei 
of cold and ch 



and cases hare been 
Fas observed during life, 

r wasting, all the other 
probably owing to local 
I of any portion of the 



that the vasomotor or 

ftering in tabes are not 

[plaint of patients is a feeling^ 

especially in the feet and legs. 



which may be owing to spasm of the vasomotor ayst( 
to loss of excitability in the vaso-dilator nerves. In guch. 
cases friction, or faradisation of the skin by a powerful 
rent applied with a wire brush, does not cause any reddei 
ing of the skin, or at most a slight degree of it. 

Hi/peridTOsis m occasionally seen in the palma of thA' 
hands and the soles of the feet, and is sometimes accom- 
panied by seborrhma of the scalp. Ebstein has seen 
imilateral sweating, with disease of the sympathetic gan- 
glia on the afiected side of the body only. This agrees 
with an observation of Bernard's, that aft-er section of the 
sympathetic nerve in horses, there was sweating on the 
afEectod side, which he ascribed to temporary paralysis of 
the ganglionic cells. Kemak has recorded a case of 
hyperidrosis in the face, head, and armpit on one side, which 
was increased if the patient partook of condiments, such 
as mustard, vinegar, etc; there being also unilateral myosis, 
and increased temperature in the external meatus. On the 
other hand, there may be anidrosie, or total suppression of 
perspiration, Futnam '- has described a case where a patieat 
perspired iu the upper portion of the body, but not anywhere 
below the umbilicus. Injection of five miUigrammea of' 
9 nerfs vaaomoteu»| 
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■■pilocarpine caused the upper part of the body to perspire 
1 Jroftisely, while the lower portion remained quite dry. On 
I «iio(her occasion the dose of pilocarpine was increased to 
[ A centigramme ; after whicli the upper part of the body 
perspired more profusely, the abdomen very slightly, the 
thighs just a little, while the legs and feet remained per- 
fectly dry. In two other patients in the hospital, in 
whom the same dose was injected at the same time, per- 
spiration in the lower limbs was quite as profuse as in the 
other parts. 

The Hame observer has noticed sialorrhea in two cases 

of tabes. There was suddenly during sleep an abundant 

flow of saliva, which in one patient ran from his raoutli 

like a stream ; the attack lasted about a quarter of an hour, 

.and the quantity of saliva discharged on that occasion 

■ amounted to about sixteen ounces. 

Whether there is any gasti-orrhiea, apart from gastric crises, 
■does not seem quite certain. Occasionally no doubt, the 
vomiting of large quantities of water, amounting to ten or 
twelve quarts in a short time, is almost the only symptom 
of an attack ; but the sudden onset and the equally sudden 
cessation of it, apparently without being influenced by 
treatment, resemble very much what takes place in a 
gastric crisis. 

The same considerations apply to attacks of diairheea, 
which have already been mentioned (p. 210), and which 
are probably owing to sudden loss of power in the in- 
ferior mesenteric plexus of the sympathetic system of 



m Such are the symptoms wbicli do or may occur in the 
first stage of tabes spinalis ; and it is impossible not to be 
struck by the extraordinary variety which they manifest. 
There is no other disease in the wliole range of pathology 
■which may commence in such extremely different ways 
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&3 Ial«e; and it [$ undoulrtedlj this eirenmsMnce which ■ 
cooDts for the mistakes which hare been and are even D 
so freqaeotlj toaJe in the dixgDo^ii of the earlier s 
that disease. Thas we mar at the same time have a □ 
her of patieDtf nnder our care who are all in the first 
of tabes, and who have Tel hardlj a single symptom in com- 
mon, with the only exceptioD of the loss of the knee-jerk. 
One of them may complain of loss of sexual power ; an- 
oth«-,of hypenestheaia in ihe back ; a third, of indigestion 
and a sensaiioD of tightness round the stomach ; a fourth, 
of rheumatic or neoralgic pains ; a fifth, of failure of sight, 
and inability to lift the eyehd ; a sixth of a feeling of in- 
tense lassitude in walking, and so on. This shows the 
great importance of being Ultimately acquainted with all 
the truly protean forms which this extraordinary maladr J 
may assume — an importauce which is by no means onljjfl 
theoretical, but chiefly practical ; for it is in the first atagaf 
of labes that our therapeutical efforts are more likely to be 
crowned with success than at any later period in the evolu- 
tion of the disease. 



II. St/mploma of tha Second or Ataxic Stage of TaU^^ 
Spinalis. — The second stage of tabes is oeuasiounily ushered] 
in by fever. The patient feels chilly, and afterwards hot S 
the temperature rises to 100° or 101°; the pulse beats i ' 
100 to 141); there is great lassitude, loss of appetite, 
coated tongue, and constipation of the bowels. A fenlin 
of fulness in the head, with vertigo, and sometimes tinnitua,] 
is complained of ; lightning pains, which may have been* 
dormant for some time, are apt to revive, and considerahlel 
hyperossthesia may exist in the hack. Tingling and "pinaA 
and needles" are feit ill the limbs; and there is often consider- 
able mental depression, with a sense of impending danger. 
These symptoms generally last only two or three days, or 
at most a week ; but if the patient is then aguia carefully . 
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examined, he is found to be in a worse condition than lie 
waa before tlie attack. Febrile movementB of thia kind 
may occur several timea in the course of the disease, and 
always point to an increased activity of the morbid process, 
and mark another step in tlie downward career of the 
patient. 

The principal new symptom which now appears, and 
which imparts an entirely new aspect to the malady, is that 
of ataxy. From thia time forw'ard, the ataxy overahadowa 
more or less all the other symptoms of the disease, witli the 
result that patients in the second stage of tabes resemble 
one another a great deal more than in the flrat. The extreme 
difierences which we have seen to exist in the pre-ataxic 
atage begin now gradually to fade away, and the diagnosis 
is rendered proportionately easier. 

22, Ataxy} — The first who drew a distinction between 
ataxy and paralysis was Todd,* who stated that two kinds 
of paralysis might be noticed in the lower extremities, — ^the 
one consisting simply of the impairment or loss of voluntary 
motion, tbe other distinguished by a diminution or total 
absence of the power of co-ordinating movements. In the 
latter form, while considerable muscular power remained, 
the patient found great difficulty in walking, and the gait 
was so tottering and uncertain that his centre of gravity 
was easily displaced. In these few words we liave a good 
description of the symptoms of ataxy or asynergy, as 
generally observed in the second stage of tabes spinalis. 
The term "ataxy" is as old as that of tabes, for both 
originate with Hippocrates, and both have entirely changed 
their meaning in the course of time. By tabes dorsalis 
the Father of Medicine understood a disease arising from 
sexual excesses, the chief symptoms being spermatorrhoea, 
marasmus, and hectic fever. The term ataxy, on the other 



' From Tajic, order, and privative Alpha (want of order). 
' " CycJoptedia of Anatomy and Physiology," toI. iii. 
aaioa, 184T. 
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r for cborea, f < 
At present, how^eTer,w«" 
1 by ataxj, not » ifi^rrr of itself, bnt merelj' this 
specHl BjHptoa, lAkfa «OB^ts of » want of co-ordinfttion 
«f eontplex Tohmian noTenents. aad ■ tendency dq the 
pan irf the pAlient to lose his badxnce, hot without actual loss 
of power, and apart from tremor, chorea, and psraJjeis. 
This symptom maj be seen in disease of the cerebellum, 
aod in alcoholic, satnniine and mercurial poi^omng ; but it is 
more especially connected with that disease which has been 
o Ds as tabes. The first good clinical study 
of this symptom we owe to Dacbenne, who gave a mors 
minnte analysis of what really constitates co-orditiation 
than anv prerions obserrer. He first drew a clear diatinctioa 
between the different kinds of mnscular action, vie., the 
execative and the controlling power ; and taught that ii 
all volnntary morements, which we habitnally carry out ia 
life, there is not siinply action, bnt also tempering and 
regulating of action by the antagonietic mnscles. With- 
out such mutual co-operation of different sets of musclea, 
movenieuta would become devoid of certainty and precisioii 
and would be more brisk and excessive than is necessary 
for the purpose whicb they intend to serve. Isolated 
muscular moTements may be obtained by artificial means, 
auoh as faradisation, but do not occur in our common. 
actiona of every-day life. Complex muscular actions are 
learned early in life by incessant practice, and become in 
the adult automatic, so as to be eiirried out without an effort 
of volition. The loss of this slowly acquii'ad faculty of 
co-ordination is therefore what we now understand by the 
term, ataxy. 

Ataxy is apt to come on about four or five years after 
the first symptoms of tabes, anch as palsies of ocular 
muBCleB, lightning pains, amblyopia, etc., etc., have mads 
their appearance- In some cases, however, the ataxic stage 
is never reached, as the patients die previously of gaatrio 
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and inteetina,! crises, collapse, bronchitis, nnd diarrhoea. 
In others, again, the pre-ataxic stage may last twenty years 
and longer before the second stage is entered upon. In 
the majority of eases the symptom of ataxy is slowly 
developed ; hut in a few it supervenes suddenly, more 
espeoially after over-exertion or severe exposure to cold. 

In most cases which come under our care, we may dis- 
tinguish three ditferent epochs or periods of ataxy. Such 
a distinction has not hitherto been made, but I believe 
that it will be found to considerably facilitate the study 
and comprehension of the different aspects which this im- 
portant symptom is apt to assume at different times in the 
progress of the disease. These periods I will characterise 
as follows : — 

It. The initial period, in which ataxy ia bo slightly 
marked that a skilled exploration ia required in order to 
discover the symptom ; 

2nd. Ths trull/ ataxic period, iu which the peculiar walk 
known as the " ataxic gait " is observed ; and 

3rd. The period of muscular madness, in which e\'6n the 
typical ataxic gait is no longer possible, and muscular 
Bction, aa far as it still exists, is in absolute confusion. 

A. The Initial Period. — It is difficult to say exactly 
when the ataxy of movements commences, as the transition 
from the first to the second period of the disease is often 

, »o slow and graduiil as to be almost imperceptible. In 
i cases, however, it is noticed suddenly, when an un- 
usual effort is made. The patient then finds that he cannot 

, do what he wants to do, and begins to observe himself. In 
one of my patients (Case 21, p. 105) the ataxy was first 
perceived at a game of cricket, when he found that he could 
not run so well as before, Sometimes it comes upon people 

I OB a complete surprise, but they remember afterwards that 
somewhat similar occurrences have happened before, 

I although at the time they did not realise it. Indeed, 

I the muscular disorder may be at first so trifling that the 



patjeat succeeds by slight unconscioua efforta in obviatu 

At this initial period of the second stage of tabes, a 
skilled objective exploration of the patient's condition is of 
paramount importance. The subjective aymptoma of which 
he most complains are often misleading, and comparatively 
insignificant j while the principal objective sign is often so 
concealed that only the specially trained observer is able 
to recognise and appreciate it. At this time a patient may 
still be able to walk four or five miles at a time without 
much fatigue, and often scouts the idea that there is any- 
thing wrong with his walking powers. It is, therefore, 
necessary to make him go through a certain number of 
tests, some or all of which, when ataxy is present, will in- 
fallibly reveal it. The more important of these tests 
the following : — 

a. Getting up. — A healthy person has no difficulty 
getting up from a low chair or a couch, and in setting off 
to walk immediately afterwards. In the tabid, however, 
at this stage a certain amount of hesitation and awkward- 
ness is noticed, when ho is requested to get up soddenly 
and walk. He is seen to collect himself for an instant, 
then gets up, and waits a little while in order to balance 
himself properly, after which he sets off and then appearS'i 
to have Uttie or no difficulty in walking. The first ste] 
however, are often more awkward than the subseqt 
performance. 

At this period both legs may be equally affected ; 
occasionally the difficulty appears to he in one leg only, 
at least in one log more than in the other. 

6. Standing is likewise felt to be difficult. The patif 
dislikes it, and wants either to sit dowu directly, or to tf 
hold of something to support himself. He sometimes ft 
giddy in standing, and instinctively prefers standing 
his feet wide apart, so as to enlarge the centra of gravit 
as much as possible. This symptom becomes maoh 
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noticeable when the patient is requested to stand on one 
leg. Most healthy persons are able to do this quite well, 
at least for a minute, while the tabid then staggers about 
like a drnnken man. He also haa a difficulty in raising 
himself on his toes while standing. 

c. A further sign at this stage is, that the patient is 
unable, when walking, to stand still tmmediateli/ when re- 
quested to do so. Healthy persons have in general no 
difficulty whatever in doing this, although perhaps not 
quite as promptly as soldiers on parade, who are more 
efficiently trained for it. The tabid, however, showB an 
amount of embarrassmeitt at such a juncture which is 
highly characteristic. If he attempts to stand still at once, 
he has to balance himself either by a forward or a back- 
ward movement, and sometimes mauceuvrea with hia arms 

d. Another useful test at this period is to request 
the patient to turn quickly round. This act, although 
apparently simple, requires the harmonious action of 
numerous groups of muscles, and is generally wretchedly 
performed even at the commencement of the second stage 
of tabes. 

t. A further excellent test, which I have not seen 
mentioned in any previous treatise on this disease, is to 
make the patient walk backwards. This faculty, which is 
chiefly practised and valued hy courtiers, is novertheleaB 
possessed hy all ordinary mortals as long as they are in 
good health. For the tabid it is mostly very diilicult to 
walk backwards at a time when he may have very little or 
no trouble in walking forwards. Hia heels seem to catch 
the ground ; he dare not move for fear of falling ; and if he 
Bucceej in walking backwards, it is in a peculiarly halting 
and odd fashion, which at once attracts attention. This 
symptom I have occasionally fonnd before any of the other 
teats were available, and it is then, of course, of more par- 
ticular importance. 

Q2 
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of a gentleman aged 42 (Case 67), who consulted t 
February, 1882, and who wua, in uonsequence of cartaiii 
official duties, obliged to walk backwarda a good deal. 
For years this had been the eaaiest thing in the world for 
him ; but during the last six months ho had been mortified 
to find that he experienced considerable difficulty in ac- 
complishing this feat. He told me that his health was 
otherwise excellent, with the exception of "rheumatic pains" 
in the limbs, to which he had been subject ofE and on 
during the last three years. I examined him for the 
patellar tendon reflex, and found it absent in both sides. 
In the further course of the interview I elicited that the 
patient had had syphilis ten years ago ; that he had a 
temporary attack of double vision about three years ago ; 
that there was occasionally incontinence of urine in the 
morning and habitually a feeling of numbness iu the aoles 
of the feet. The patient was still able to walk exceed- 
ingly well in the daytime, and on a level road, hut had 
found difficulty in walking in the dark. He went satis- 
faetorily through tho other teats whiuh I am in the habit of 
using at this stage of the malady, showing that he was only 
just in the commencemeut of the second stage of tabes. 
The walking backward was indeed the most troublesome 
thing he had to contend with ; and tbo contrast between 
the clumsy and awkward way in which he did this, and the 
apparent ease with which he walked forward, waa indeed 
striking. When attempting to walk backwarda, his heels 
aeomed to become entangled in the carpet ; he was 
evidently totally unable to raise hia feet properly from the 
ground, and on one occasion would certainly have fallen 
unlesa I had aupportcd him. All the muscles of the thighs 
and legs seemed to bocomo rigid the instant he 
to walk backwards, while in walking forward h 
to have no difficulty whatever in bending hia knees ti 
proper degree 
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Since then I have made it a point to inquire abont thia- 
aymptom in patients suffering from tabes, and have found 
it preseut in the majority of easen. In an artist, who ia 
now under mj care, this difficulty is particularly annoy- 
ing, becaase it prevents him from taking a perspective of 
hia pictures by walking backwards from bis easel. In 
this case there are no aymptonia of tabes above the 
waist, so tliat the patient is able to paint as well as over. 

In difficult or doubtful cases therefore, more especiaUy 
in those at the very threshold of the second or ataxic 
stage of tabes, the symptoni which I have mentioned 
may put us on the right track, and lead ua to examine 
the patient who shows it for other symptoms of the 
malady. As tabes is still frequeutly confounded with gout, 
rheumatism, neuralgia, dyspepsia, idiopathic amaurosis, and 
other conditions, any addition to our means of diagnoi^lS' 
for that time where the malady is not yet fully developed 
must bo welcome. 

f. The most striking test, however, at this period i» 
"Romberg's aymptom." Romberg' noticed, as far back as 
1840, that the influence of light is a very important 
factor in such cases. He says that, even in the beglunlng, 
the patient must see his movements if they are to be at all 
certain. When at our request he stands up, and then shuts 
his eyes, he at once begins to stagger ; and when he is in 
the dark, standing and walking become more awkward, 
A patient, who could seo quite well, compliiined of being 
unable to work and dress himself in the dark, in the morn- 
ing, without falling. Another man, who had to go to 
business at 6 a.m. in the winter, stated that he was obliged 
to have a servant to support him, which was not required 
in the daytime. At a later stage the patient may not even 
be able to sit on a chair when closing his eyes, but is apt 
to glide gradually down from It ; and on coming from a 

' " Ldirbach der NeirenlcraukheiteD dea Meascbea," vol. ill., p. 1S4. 
fiKlin,1840. 
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well-lighted room 
altogether. 

Romberg's symptom is chiefly marked when the patient is ■ 
reqaested to attind with hia feet closely approtiulied to one'V 
another, as then the point of gravity is more easily dia-r 
placed. Even at an early period the patient begin 
manoauvre with both arms, in order to prevent himself froml 
falling. " He uses his eyea as cmtches ; " the reason itxm 
this being that the brain intervenes through the intei^fl 
mediate agency of the sense of sight, in order to preaervBj 
the balance of the body ; and he stammers with his feel. 

Some patients, when walking, look constantly at nea 
objects, so as to be sure to find support on the shortea 
notice, while others are always looking at their legs an^ 
feet, and endeavour thereby to regulate thei 
as much us poasible. The manceuvring increases as the 
disease advances ; but it may, in the beginning of ■ 
Becond stage, only be perceptible to the eye of the priw 
tised observer. 

g. Finally, there is a peculiar symptom, whicb i 
nearly so constant as those which have just been mentioneii 
bnt which nevertheless is of some importance. This i 
disinclination on the part of the patient to go dovmetairs^ 
while there may he no difficulty at all in going upstain 
To look down, more especially a long flight ■ of stai 
appears to unnerve the tabid, who is anxious to secnre ti 
support of the hahister, and goes down very slowly, while 
looking all the time at his feet The awkwardness of the 
performance is particularly noticeable when the observer 
stands at the bottom of the staircase. In a patient who 
was sent to me in January, 1880, by Mr. Hodgson, ol 
Brighton, the first sign of ataxy was the dread which he 
experienced in going down ladders in the pursuit of hif] 
business as an architect, while he did not mind going i 
ladders at all. 

B. The Alaxic Gail. — While, therefore, in the earher al 



atftxy has to be found out, and discoTered by special modes 
f investigation, the phenomena which are ohserved in the 
further progress of the disease are so striking that no diffi- 
culty can he experienced in recognising them at first sight 
as part and parcel of the malady to which they actually 
belong. 

After a time the difficulty in walking becomes so con- 
siderahle that the patient is seriously alarmed by it. He 
finds it very trouhlesome indeed to get up from a chair, 
and has generally to make several separate etlorts to do so ; 
he then stands with his hody bent forward, his legs rigid 
and far apart, and with bis anas stretched out, in order 
to increase the base of his support, and enlarge the centre 
of gravity. If we now examine his muacles, all of them 
feel completely rigid. The patient takes instinctively the 
greatest trouble to keep the ankle immovable, and to 
stretch the leg well on the thigh ; and he walks chiefly by 
the aid of the pelvic and femoral muscles. The knees 
are, therefore, not properly bent, so as to clear the ground 
■well on going forward. While the paralytic is seen 
to have a difficulty to detach his feet from the ground, 
and often scrapes the hoards or the carpet with his feet or 
boots, the ataxic, on the contrary, throws the feet too much 
, forward and outwards, with a peculiarly rapid jerk ; the heel 
I is therefore carried too tar ahead to come down properly, 
is pulled back, and eveotuaUy comes down with a. heavy 
thud or thump, stamping the ground. Sometimes the foot 
comes down flat, instead of on the heel, and the shock of 
this may he so great that it adds to the trouble, and the 
patient, in order to avoid it imparts to the leg a swinging 
motion. At other times he flnds it impoesihle to walk 
slowly, but walks very fast, and actually runs without 
being able to stop or to change the direction in which he 
walks. Turning round is then extremely troublesome. 
All the time the patient is on his legs, he fixes an intense 
anxious gaze on his feet, endeavouring to control their 
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EQOvetnenta witt his eyes to the iitmoBt of his power, and" 
BO to prevent himself from falling, which ia his constant i 
dread. If at this atage he walks in the streets, and ninB 
against people, or, what is more frequent, if people rua 
against him, he is called " a drunken hrute," and occa- 
sionally taken to the police station. He is presently 
obliged to walk with a stick, or to support himself on either 
side by a aerrant or a nnrae. 

C. The stage of Muscular Madness. — As the disease ad- 
vances, the ataxic gait, as juat described, loses its character- 
istic featiirea. The patient ia now no longer able to fix the 
ankle and knoo joints, which used to be some check to the 
muacular incoordination of a former period. When he 
now attempts to walk, he searches continnally with hia feet 
for a support which he cannot find, his legs are utterly be- 
yond his control, the moTcmenta altogether disorderly, and 
so many muscles act at the wrong time, and in the ■wrong 
combination, that no useful result can be obtained. There 
are sometimes real cramps, and such a degree of muscular 
madness that the feet By about anywhere, and are knocked 
against the sticks or the legs of the persons supporting tlw 
patient. There is such kicking and sprawling that 
tient gives the impression of a drunken man, or of one whO' 
is on skates for the first time, or who attempts to walk 
board ship during a heavy gale. The efforts which he has. 
to make to prevent himself from falling, by manceuvring at 
the same time with difEerent groups of muscles over which 
ho has lost all control, soon lead to exhaustion by the ex- 
penditure of so large an amount of muacular force ; and the 
patient is, therefore, only too glad to go back to hi 
where he drops down with a sigh of relief, and in a state 
prostration. 

In some cases it is seen that the patient endeavours to-, 
check the muscular disorder by keeping the feet as close: 
as possible to tjio ground, and therefore drags one leg after 
the other, so tiiat tlie walk resembles at first siglit that 
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paraplegia. It is however obTiona, even at tliis stage, tiiat 
there is plenty of nmsoulflr force left, as the patient may 
still atajid erect when supported against a wall or liy a 
heavy piece of furniture. Duchenue, in order to demon- 
strate this, naed to raise himself on the shoulders of such 
patients when they were seenrely placed, and especially 
had their feet far apart, without their giving way ; and a 
dynamometer for measuring the force in the legs, which 
Messrs. Weiss and Son have constructed for me, has often 
at this stage shown mo that the muscular power of tha logs 
remained undiminished. The patient may also resist 
attempted flexion of the knee by calling into play the action 
of his extensors, or attempted extension by using the 
flexors ; and the simple atretcliing of the flexed leg, which 
he is still able to do at a very advanced period of the 
malady, is often performed with considerable force. 

Cnitohes are sometimes of use to the patient. An army 
surgeon who was under my oare in July, 1878, for a severe 
form of tabes, which, howover, showed no symptoms above 
the waist, was absolutely helpless without cnitcbes, but 
with their aid managed to walk about the streets of London, 
although in a sprawling fashion. In some cases, however, 
where the jerky and spasmodic element is very marked, 
cnitches or even the support of other parsons' arms are of 
very little nse, as there is so much sprawling about with 
the legs that the crutches are thrown about in a useless 
foshion, and it may happen that an attendant, unless very 
steady on bis own legs, is actually thrown over by the 
patient. Again, when there is ataxy in the upper ex- 
tremities, the walking gets proportionately worse, since 
the use of sticks, cnitches, attendants, and even taking 
hold of pieces of furniture, such as chairs, tables, etc., 
becomes impossible, and the patient is to all intents and 
purposes as completely helpless as' one who is actually 
paralysed. 

It is important at any time during the second stage of 
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tabea to examine the patient in the horitouteU position, when 
he is quietly lying on a, bed or couch, as it is chiefly thea 
that the immense difference which exists between ataiy 
and paralysis arrests attention. When a patient suffering 
from paraplegia, who la lying In bed or on a couch, is asked 
to move his lower limbs, the first thing he does is to help 
himseli with his hands, and to make a general movement 
of the whole body, in order to bring the legs forward, or to 
change their position. The legs themselves remain almost 
or entirely inert, according to the degree of paralysis which 
may he present, while efforts are made by all the other 
parts of the body. In ataxy, on the contrary, even at an 
advanced stage, the patient has no difficulty in moving his 
legs in bed, although they may be quite useless for walking. 
There is only an impossibility of orderly and useful move- 
ments of the logs. The patient cannot raise the extended leg 
quietly auJ gradually into the air, as may he done without 
any difficulty by a healthy person ; on the contrary, when 
he attempts this, disorderly movements follow, he stretches 
the whole extremity, and throws it out of bed in a violent 
manner, either by a single hound or by several irregular ji 
The movement of abduction being particularly sudden 
forcible, those who are near the bed may receive a kidc 
before they have time to reflect. If you ask the patient why 
he stretches the whole limh whenever he is requested to 
make any movement, he replies that it is the only way to 
make any use of his muscles. He has also a difficulty in 
holding his leg up for more than a second or two, nor can 
lie bring it down on the couch gradually. Again, if the 
hand of the observer bo placed at some elevation at 
the bed or couuh, and the patient be requested to pi 
one of his feet in it, he can only succeed in doing 
by chance ; in general there are ineffectual attempts 
in which the foot is jerked about in any direction but 
one that was intended. If the patient he told to touch 
own knee with the opposite heel, he may possibly be al 
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to do it when loofeiug on, but fails in accomplishing it witli 
his eyes elosetl, at least for the first time, while afier a 
few ineffectual eHorts he sometinies Bucceeds in doing it. 
The influence of the eyes is, however, chiefly important 
when sensibility ia itt the same time much diminished ; and 
the power which is put forward for effecting a certain pur-- 
pose ia alwaya in exceaa of that which would he used by a 
healthy person. 

In the majority of cases the evolution of the ataxy is 
so slow as to he almost imperceptible. Occasionally, how- 
ever, it comes on in a more acute form. 

Case 68. — In August, 1881, Mr. Leftwieh, of New 
Cross, asked rae to see a male patient, aged thirty-six, 
who was employed as compositor at the Bank of England, 
and had been greatly overworked in the month of March. 
At the eud of that month he was suddenly taken with 
lightning pains in the back and the left hip, inability to 
walk, and incontinence of nrine. The patient strenuously 
denied any previous syphilitic infection. Eomberg's and 
Westphal's symptoms, together with the other signs of 
tabes affecting the lower dorsal and upper lumbar portion 
of the cord were present when I examined him. 

Cases of acute ataxy, like the preceding one, are moat 
probably more of a functional than of a structural character. 
The patients generally improve a good deal under treatment 
in a short time, and sometimes get quite well. 

Ataxy in the upper extremities is seen at an early stage 
in those cases where the disease commences in the cervical 
enlargement, instead of, as usual, in the dorso-ltunlmr por- 
tion of the cord. In most cases it begins in the upper 
extremities a considerable time after the lower limbs 
have become useless, and is then a sign that the morbid 
change is creeping upwards in the spinal cord. Here also, 
when ataxy is present, the patient may still have a power- 
ful biceps, and squeeze the dynamometer almost to its 
utmost limits, showing that coarse muscular force is still 
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present. In general we find that the ataxy is more liabl 

to invade the muselea of the wrist 

those of the shoulders and the arm 
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md the fingers than ' 
The patient has a 
striking a match, ia 
carrying a cup of tea 
ir in carving a joint, 
give him a pencil-case, or a knife, or a similar object, 
to hold in his fingers, ho is apt to drop it. With his eyes 
closed, or in the dark, tbe awkwardness of his movements 
ia still more marked In France a favourite test i 
make the patient cros<) 1 n self and to notice the difficnl^tf 
he experiences tn mak ug the e gn of tbe cross with hU 
finger. In this eouutry a f> m lar test ia inapplicable b 
majority of cases, and i replace 1 bv the more secular 
requesting tbe patient to touch his nose with his first fingt 
It affords, occasionally, a strange sight to watch the pered 
grinations of the finger in search of tbe prominent featare 
Patients who take snufi have a difficulty in indulging i 
their favourite pastime, as tho snuff is often thrown to a 
considerable distance without reaching the nostrils, and 
occasionally loses its way into the mouth, where it is less 
acceptable. Carpenters, when still at work, let the hammer 
come down on their hands rather than on the naila they 
wish to fix ; and skiUed artisans, like watchmakers, jewel- 
lers, &c., are no longer able to carry out those minute and 
skilful manipulations which are required in their trades. 
The patient, after a time, becomes so clumsy aud awkward 
with his fingers, and goes about his work in such a round- 
about wanner, that he ceases to be useful, and is discharged 
by his employers. 

Musicians lose their facility in the execution of compli- 
cated passages which were fiirmerly like child's play to 
them, and could be carried out without looking either al 
their fingers or tbeir instrument. All manipulations with 
the fingers are apt to become more difficult when the 
patient c 



SYMPTOMS OP TABES SPIKALIB. 237 



position, and tlio patient is requested to put the other hand 
into an analogous position, he is unable to do this without 
looking. When the ataxy reaches the stage of mnacular 
madness, similar irregular movements take place iu the 
upper, as we hare seen them to occur in the lower ex- 
tremities. Dnimmond'^ mentions tlie case of a patient 
who was searching for his left hand, haring lost it under 
the bed-clothes, when suddenly the missing member flew 
up, and struck him a severe blow in the face. This arm 
often moved about by itself, being almost entirely beyond 
volitional control, and was even jerked about during sleep. 
These irregular movoroenta appear to set in chieBy when 
parts of the skin, wbich are in a state of hyperesthesia, 
are irritated. 

The muBcies of the body rarely show any ataxy. Respi- 
ration may, however, be irregular, and tiiere may be sway- 
ing of the body and the head from one side to another, 
eiroilar to nystagmus. The latter is habitually mot with in 
Friedreich's disease, but not in tubes proper. When there 
is mneb ataxy in the muscles of the body, the patient is 
unable to sit on a chair or couch, and may even roll out 
of bed without being able to help himself. Difficulty in 
speaking, partaking of the nature of ataxy, is sometimes 
encountered ; and the ocular and facial muscles occasion- 
ally show similar symptoms. 

Ataxy of the ocular musdei was very conspicuous in the 
case of a. patient, aged 41, single, who consulted me in 
I J'nne, 1884 (Case 69). He had had a chancre and bubo, 
followed by " plenty of secondaries " in the throat, ulcera- 
tions in the tongue, which had to be cauterised, and sores 
in the thigh. Ho underwent a long and persevering treat- 
ment, and seemed quite well, when he caught n severe cold 
1 February, 1883, after which lightning-pains and ataxy 
■of gait made their appearance. The pains felt partly like 
blows with a hammer, wbich were principally given on the 
' " Britisli Medical Journal," Sapt. 22, 1883. 
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knees ; tinil sometimes He if thoasaads of fish-books hud 
got hold of the calres of his legs, aud were dragging them 
up. Komberg's, Weatphal's, and Argyll -Robertson 'a symp- 
toms are present. His legs are Dumb, and feel as if he had 
been asleep and lying in water for a long time. There are 
symptoms on tbo part of the bladder, bowels, and sexua) 
organs which it is not necessary to detail. He always feels 
exhausted, and always in pain. There is numbness in both 
hands, more especially the left ; and his back feela as it he 
had been struck by a thickly covered mallet, or as if he 
were suddenly being dragged down by the backbone. The 
most interesting symptom about him, however, was true 
ataxy of the ocular muscles. There was no paralysis in 
any of them, nor nystagmus ; but the patient had the 
greatest difficulty in combining them to synergic action. 
The consequence was that he saw easily double, and that 
more eapocially a sudden purposive movement of the eyea 
was distressing to him. The moat difficult thing for hiin>J 
was to look up to the ceiling, although the muscles coa>a 
cemed in thia movement showed no trace of paresis or 1 
paralysis. He felt, however, so strained and giddy when 
attempting this movement, that he immediately afterwards 
closed his eyes, and threw himself hack exhausted into his 
chair. Everything was then double or a confused mass, 
and he could only see well when closing one eye. There 
was no colon r-blindnesa, and no trace of optic atrophy. 

Although in the majority of cases the symptoms are J 
ayrametrical, yet, in some cases ataxy as well as otherl 
symptoms, are confined to one aide of the body i' 
second stage of tabes ; and this condition has been calledJ 
hem-ataxy. Thiis some patients have amblyopia on odokI 
eye, and say that they have a good leg and a bad leg. PatBl 
and anffiathesia are sometimes confined to one side. Id &■ 
case which was sent to mo by Dr. Pearce, of Leicester, i 
July, 1880, the patient had had iritia in the left eye, hadJ 
numbneaa in the left uluar nerve, much more numbnee 
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the left than in the rigiit leg, tightness in the left side of 
tlie head, neck, and shonlder, and pain generall7 confined 
to the left side. He would, for instance, get a shoot of 
pain in the left wrist, which would, when, at dinner, make 
him suddenly drop his fork ; but this did not occur in the 
right wrist. This peculiarity, however, generally becomes 
less marked as time goes on, when the other side becomes 
similarly affected. In a few cases, however, it appears to 
remain so throughout the whole course of the disease. 

Several theories have up to the present time been 
brought forward for explaining physiologically the pheno- 
mena of ataxy which have jnat been described. Some 
observers, and more particularly Friedreich^ and Erb * 
state that ataxy ia a true motor symptom, and not in any 
way connected with, or dependent upon, the anesthesia 
which is generally present at the same time. They base 
their views on the fact that in many cases the degree of 
ataxy is not at all proportionate to the degree of anaiBthesia 
which may be found, inasmuch as the one may be slighti 
and the other severe, and vice versA. A further apparent 
support has lately been given to this view by the discovery 
that neuritis of the peripheral nerves has, at least in some 
cases, to be looked upon as the cause of any high degree 
of anasatheaia which may be present (p. 30). Moreover, 
complete anassthesia of one side of the body has been seen 
in hysterical women, and after certain cerebral lesions, 
without being apparently accompanied with ataxy. 
Finally there is a wonderful case, known as Spiith- 
Schiippel'a case ^ which will no doubt do duty for many 
years to come, like that of the Count de Lordat in 
another chapter of spina! pathology, and which is now by 
several pathologists believed to have settled this question 

' Virchow'a "Archiv," vol. liviii., 1878, and vol, lis., 1877. 
' " Kranklieiten, dea Ruckenmarka," p. 85. Leipaig, 1876. 
'"BeitTBge zur Lehre von der Taljas Dorsualis," liihiugen, 1864, 
and " Archiv fiic Heilkanda," vol. xv., p. 45, 1874. 
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for Gver. The patient wbo was tbe subject of this remark- 
able case Buffered from complete cutaneous, muscolnr, 
and articular anaestbesia, owing to spinal disease, while 
tbere was uo trace of ataxy in walking. After death 
hydromyelus was found, and wastiug of the posterior 
columns in the lower portion of tbe cervical cord, while 
tbe dorsal portion was only slightly atrophied, and the 
lumbar portion normal. The lateral columns, tbe grey com- 
misBure an(3 the posterior horna were likewise much affected, 
and the posterior roolB of the third to the eighth cervical 
nerves sclerosed, while the anterior columns, horns, and 
roots were normal. Erb has argued that if a normal con- 
dition of sensibility were really essential for co-ordination, 
tbere ought to have been a high degree of ataxy in this 
ease, since anffisthesia was complete ; there was, however, 
no ataxy, and he therefore thinks that sensibility is not 
indispensable for co-ordination ; it may be necessary 
for first learning to co-ordinale movements, and is un- 
doubtedly of importance for equilibration, but is nnneeea- 
sary for carrying out complex movements which have 
already been ieamt by training. He therefore assumes the 
existence in the cord of special co-ordinating centrifugal 
fibres, and thinks that ataxy is only observed when these 
centrifugal fibres are diseased. He appears to suppose that 
they are situated either in tbe central grey matter or in the 
lateral columns, but leaves this point open for future in- 
vestigations. 

On the other hand, Leyden^ and Pierret* have argued 
that tabes is really a disease of the sensory tracts only, and 
that all symptoms of motor disturbance which occur in it 
are to bo explained by the influence which sensation is 



' " Ueber die grauo Degeneration," 
Tabes Dorsalis," in Enlenburg'n "E 



., Berlin, 1S63 : and attioh 
dopadie," p. 57, 
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known to have on motion, or by the intimate relations ex- 
isting between the motor and sensory tracts. Leyden finds 
the principal bases of this theory to be the following : — 

1. The portions of the cord which suffer in tabes are 
notoriously coucerneil with sensibility. This is more cer- 
tain of the posterior roots than of the posterior colnmns. 
Van Deen has asserted that the latter are sensitive, hut 
SchifE has proved the contrary. Their relation to the 
posterior roots, however, is undoubted from anatomical 
and evolutional considerations, Burdacb's columns being 
the direct continuation of the posterior roots, while Goll'a 
columna are generally considered to be the centripetal con- 
tinuation of these fibres towards the brain. The principal 
bulk of the posterior columns is therefore composed of 
afferent fibres ; there are no positive reasons for assuming 
the existence in them of other fibres of unknown function, 
while the occurrence of centrifugal fibres in these parts is 
incompatible with the structure of the posterior columns. 

2. Sensibility always suffers in tabes ; lightning pains, 
parsesthesia, and ancesthesia are constant symptoms. 

3. A normal condition of sensibility is indispensable for 
normal co-ordination of movements ; and where sensibility 
is affected, co-ordination suffers likewise. 

4. The affection of sensibility in tabes is, if not abso- 
lutely, at least tolerably proportionate to the degree of 
ataxy which may he present. 

5. Certain nearly constant signs of tabes, such as 
Bomberg's symptom, can only be explained by the part 
whieh sensibility pi ays in co-ordination, 

Leyden disposes summarily of the objections which have 
been made against the sensory theory of tabes. When it is 
stated that there are cases of tabes with ataxy where even 
the most careful exploration of the different kinds of sensi- 
bility shows the latter to be unaffected, he replies that 
either the examination has not been sufficiently exact, or 
the cases have not been those of tabes. There are certain 
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forma of acute ataxy and of Friedreich's diaeaso wbicli 
cannot be looked upon as appertaiuing to tabes proper. 
Again, it has l>een stated that uu afEeetion of motility which 
may be experimentally produced by interfering with sen- 
sory paths does not resemble typical ataxy ; but this 
Leyden thinks of little consequence, the principal thing being 
that motility suffers wheu sensibility is impaired. Artifi- 
cially produced conditions are in any case so different from 
tabes as a disease, that complete analogy cannot be ex- 
pected. Finally, witb regard to certain forms of ansesthesia 
which exist without ataxy, viz., those which occur in 
hysterica! women and cerebral herai-anrBstbesia, be con- 
siders that hemi-anieatbesia proves nothing, and anffisthesia 
in hysterical women as good as nothing ; while Spath- 
Schiippel's case appears to bim to prove even less, A 
single case, with uncommon clinical features, and showing 
uncommon post-mortem changes, is as little coDclusire as 
a single experiment which cannot be repeated with the 

It thus appears that the two principal representatives of 
German pathology of the present day diSer toto casta ittl 
their vidws of thi>< important subject. A careful critica^f 
consideration of all the different points in dispute seems| 
therefore necessary iu order to enable us to arrive at a aattB- 
factory conclusion ; and I will begin this difficult part of 
my subject with an examination of the data which are 
furnished to us by anatomy and physiology concerning t] 
question now under discuBsion. 

The anatomical and evolutional facts which have I 
given in the first chapter (pp. 8-10) appear very clear a 
as they go. We have seen that the posterior columns ot 
sist of two different systems, one of which, viz., Burdarcbfl 
columns, have to bo looked upon as short conducting path 
while the other, viz., GoU's columns, are long condnctii 
paths. Burdaoh'a columns are direct continuations of t 
posterior root-fibres ; they connect the cord witb ] 
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pheral parts, and thereby with external influenees. 
also Bead out nutoeroua fibres, which proceed in 
directions into the centrftl grey matter, and which are 
evidently iatendod to connect the different segments of the 
grey matter with each other, while others again proceed 
upwards into the medulla oblongata, where they terminate. 
Goli'a columns, on the other hand, which are immediately 
contiguous to Bnrdach's columns, are long uonductiug 
paths, which proceed from the central grey matter of the 
cord up to the medulla oblongata, and appear from their 
anatomical peculiarities intended to connect extra- medullary 
centres in the brain and cerebellum with physiologically 
identical fibre-systems at different levels of the cord. It 
seems, primd facie, reasonable to assume that the various 
commissures which are intended to establish a connection 
between extra- and intra-meduUary centres, put all of 
these into mutual functional relations, and form a path for 
producing a physiological consensus between them. De- 
structiou of these anatomical commissures by disease wonld 
therefore naturally Ire expected to load to a cessation of at 
least some degree of functional harmony. 

Experimental physiology, on the other hand, has given 
hitherto somewhat ambiguous results, which seem at first 
sight in contradiction to the data of normal and morbid 
anatomy. Schiff has shown that division of the posterior 
columns in animals causes loss of the sense of touch in all 
parts behind the lesion, but not loss of the sensation of 
pain, or analgesia. On the other hand, Goitz, who has 
studied the question of the localisation of the faculty of co- 
ordination, has come to the conclusion that no centres for 
the co-ordination of complex movements exist, either in 
the posterior columns, or in fact anywhere throughout the 
entire extent of the coril, but that such centres are to be 
found in the brain, more particularly in the corpora quadri- 
gemina, the optic thalamiis, and the cerebellum. As there- 
fore the posterior columns do not appear to be the centres 
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dw farain lo ibe HiiMles, Bdi even itii:< sapposition 
amtm-nned hj WwoeebiloS'd expemaentg, wbicti lend 
show that, *t loKt in tbe nbbit, these pUhs ai 
ID ibe midille thin! of the lu«ral cohunns of the cord, 
<io not toach th« posterior ctdonuts U bII. 

The phrsiolc^T of tbe fotlerhr naU is some'n'hftt 
known thsn that of the posterior colnmns. If the posterior 
rooif Cor one hind-leg are divided in a frog, tbe moTementa 
of that leg are geen to be ont of harmony with tbe othuij 
whether for jmnpiDg, Bwimming, or other modes of Ii 
motion ; it appears cliimsT and inert ; and when such 
animal is held between the fingers, the a&ected leg 
not make the movements intended for the purpose 
escaping, as is done by the unaffected leg. After ea 
mental division of the whole of the posterior roots, a 
trhen put into water, is seen to be unable to swim ; and, 
if incited to do so, gtres himself np to ataxic moTemants 
withont attaining its purpose. Locomotion is therefore 
seen to be deeply influenced by sensorial impressions im- 
parting to the animal information about the position of 
different parts of its body; and when this information is 
uncertain, incorrect, or altogether absent, want of 
nation is seen to follow. 

It is important to notice that impressions which 
simply and solely furnished by the skin are not indispen- 
sable for locomotion. Thus Claude Bernard has shown that 
a frog, whose skin was entirely removed, could still swim 
quite well ; while destruction of the posterior roots at once 
put a stop to the power of swimming. 'This fact baa a dis- 
tinct bearing on those cases where ataxy has been observed 
together with normal sensibility in the skin. Our aotioi 
of the position of our limbs are evidently not only di 
mined by the sensibihty of the skin, but also of the mt 
deeply situated structures, such as muscles, ligament^l 



aon is 



BTMPTOMB OF TABEB BPINALIS. 245 

cartilagea, and bones, which may lose their sensibilily in- 
dependently of that of the skin. It is true that in mtiny 
cases of hysterical hemi-anojatheaia the movements of pre- 
hension, locomotion, etc., are reported to have been normal ; 
but there are other cases in which unquestionably ataxy 
of movements exists under such circumstances. Tu a 
girl, aged eleven, who is at present (June, 1884) under my 
caje at the hospital, there waa, on admission, berai- 
antesthesia of the entire left side of the body, which had 
apparently come on through hjemorrhage into the most 
posterior portion of tJie internal capsule at the time of 
birtb. The affection had continued unaltered all her life 
until she came under my care, but yielded nevertheless to 
a single application of electricity. There had been no sign 
of paralysis at any time, and the girl was, on esamination, 
found to be well able to carry out every simple movement 
with the aniBsthetic limbs which I asked her to perform. 
At the same time there was decided ataxy in the left hand. 
The girl was able to play the piano with the right hand, 
but could not do so with the left ; she had great difficulty 
in picking up a pin with her loft hand, or do any useful 
complex action ; yet the muscular force, as tested with the 
dynamometer, was qiiite normal. The use of the hand for 
finer movements improved only gradually afler sensation 
had been re-established. 

Vierordt and Heyd have shown that when the soles of 
the feet of a healthy person are rendered anieathetic by 
the prolonged application of a freezing mixture of ice and 
salt, or by Richardson's ether spray, ataxy of movements 
is produced. This shows that, when no information is 
given by Ihe nerves of the feet to the centres of co-ordina- 
tion, these are unable to act. 

Let us now analyse very briefly tlie mechanism by which 
walking is rendered possible under ordinary circumstances, 
and then proceed to consider the mode of production of 
ataxy in the lower extremities, where it almost invariably 
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P'Oconrs first, Walking m & proper maniier requires, in tho 
first instance, the integrity of the entire motor zone of the 
brain and fipinaJ cord. The great automatic centre of 
motor power and muscular nutrition and tonicity resides in 
the large ganglionic cells of the grey anterior boms of the 
spinal cord, some of which are of sufficient size to be 
visible to the naked eye when coloured with carmine. In 
these cells the power of motion is produced, and tbey send 
the force which constantly originates in them to the motor 
nerves and musclefi by means of Deiters's processes or 
axis -cylinders. We have, therefore, at our command an 
I instrument of motor power always ready to act, if called 
I upon to do so. The volitional impulses for this originate 
in the lieraispheTes of the brain, and more particularly 
in the central jirey convolutions bordering the fissure of 
Eolando. These automatic and volitional centres of motion 
are intimately connected with one another by a commia- 
I sure of white conducting fibres., known as the pyramidal 
I strands, by means of which the will acts on the medullary 
centres, and which communicate freely all the way down 
with the motor cells in the anterior horns. It is, how- 
ever, not in the medullary centres that the action of the 
motor nerves and muscles is co-ordinated and regulated. 
This, on the contrary, is done in the central ganglia of 
I the brain, viz., the corpus striatum and thalamus opticus, 
'which communicate through the white internal capsule 
■with the higher motor centres above and the lower motor 
centres further down. Of these tlie corpus striatum 
co-ordinates motor power, while the optic thalamus co- 
ordinates sensory impressions, and the internal capsule 
serves as a conductor. Both central ganglia acting in 
unison have the special function of rendering move- 
k ments which are intimately connected with sensations, 
ftaiid which are in the first instance only excited by con* 
Vecious volitional efforts, gradually mechanical and auto- 
J matic. The object of this contrivance is to save time 



STHPIOMB OP TABES SPINALIS. 

and trouble to the highest portion of the brain, or 
the grey surface of the hemispheres, which is intended 
to he hahitually occupied only with the most important 
manifestations of life. Walking and all other complex 
movements have to he leamt early in life hy countleaa 
conscious efiorts on the part of the hemispherea ; and full 
attention ie necessary in the beginning to enable us to 
carry out such movements in a proper manner. But the 
older we grow, the more frequently wo have directed 
our minds to all such forms of action, the less e£Eort will 
eventually be necessary on the part of consciousness and 
volition ; and ultimately all such movements will he per- 
fonned mechanically, and without much, if any, attention 
to them on the part of the grey surface of the brain. A 
man, who is in the habit of writing much, never thinks of 
the way in which he forma his letters on the paper, over 
which his pen seems to fly quite mechanically. The same 
holds good for the various kinds of needlework, em- 
broidery, playing the piano, the violin, dancing, riding on 
horseback, singing, decent eating and drinking, etc. If, 
«eh time we do anything of that sort, a conscious eHort 
■were necessary for all the different parts of which the 

I action is composed, the time at our disposal would not 
suffice for a hundredth part of the work which we actually 
get through in life ; and some forms of activity, such as 
finished piano and violin playing, would be utterly im- 
possible. The act of walking, indeed, becomes in course 
of time so automatic that in general no attention what- 

, ever is paid to it. 

In order, however, that the central ganglia shall be able 
to thus minimise the work which has to be done in life, it 
ja necessary that they should constantly receive accurate 
information of the position of our limbs, and the nature 
of the obstacles with which the latter come in contact. We 
may be able to walk fast enough on a smooth level road with- 
out thinking about it, hut if the pavement has been taken 
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up, or we littve to walk across a newly ploughed field, or on I 
the edge of a precipice, or on a uarrow bridge or plank thrown 
across a stream, or in a crowded thoroughfare where hauaom- 
cabs, omnibuses, perambulators, tricycles and foot-passengers 
jostlo each other, or in the dark on a staircase with 'which 
we are not acquainted, then it considerable amount of at- 
tention is reqiiireil for overcoming such obstacles in our 
way with safety. The mere impressions conveyed to the 
central ganglia by the posterior columns are then no longer 
sufficient, but the aid of the eyes, or, in the case of the 
dark staircase, of the hands and arms, is instinctively called 
in, in order to supplement the ordinary sensory impressions 
by special information and subsequent manceuvring. We, 
therefore, under those circumstances behave like the ataxic 
does habitually, that is to say, we use our eyes as crutches, 
and manceuvre with our hands and arms to assist us ; 
aven then we do not walk as well aa we do on a smooth, level J 
road where there are no impedimenta of any kind to be o 
come. The ataxic, therefore, is habitually in the condition I 
in which wo are under such special circumstances as X | 
have just mentioned. The information habitually givs 
the central ganglia by the posterior columns is not available J 
for him, because those columns have ceased to exist, and | 
the various groups of ganglionic cells can therefore no 
longer be combined for synergic, orderly, or purposive action. . 
There is no longer any harmony between the muscles which , 
act and theii antagonists which regulate the action ; wrong 
groups of muscles are called into play, which impair the 
action instead of facilitating it ; the antagonists act too 
energetically, and those muscles which produce the action 
have therefore to redouble their efEorta in order to arrive at 
a certain result. There is, therefore, useless expenditure 
of nervous force, causing fatigue, which latter is increased I 
by calling in the aid of the central convolutions bordering j 
the fissure of Rolando. In order to be able to walk at all, I 
the ataxic has to use his eyes as crutcbes, and his arms | 
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and hands as manceuvring-poles ; and even then, wiien he 
is spending al! the reserve forces stored up in the nervous 
system, he wjil court faihire, and stammer with his feet. 

The mode of production of locomotor ataxy thus ap- 
pears satisfactorily explained ; and it only remains for us 
to account for the phenomena of static ataxy which are 
generally associated with the former. 

The cerebellum, which was once believed to he the seat 
of the reproductive faculty and desire, is now known to be 
the centre of eqailibration of the body. Removal of the 
cerebellum in an animal causes static ataxy ; the animal 
cannot keep steady on its legs, but staggers about as if it 
were drunk. It is not paralysed, and endeavours to carry 
out certain movements, hut there is an utter want of pre- 
cision, and even the raost desperate efforts do not succeed 
in steadying it. We have already mentioned (p. 182} that 
one portion of this organ prevents us from falling for- 
wards, another from falling sideways, and from constantly 
turning round in a circle, while a third is intended to secure 
UB from falling backwards. The behaviour of animals 
deprived of their cerebellum in fact resembles in the closest 
possible manner that which we have seen to occur in ataxy. 
The erroneous information which the cerebellum receivea 
from the diseased cord may, however, be to some extent 
corrected by sight ; and this accounts for the fact of stand- 
ing being bo much more difficult when the eyes are closed 
(Romberg's symptom), as well as for the other phenomena 
of static ataxy. Whether the paths through which in- 
formation is given to the cerebellum are situated in GoU'b 
columns, in which case the road would he somewhat more in- 
direct, or in the direct cerebellar strands, which would carry 
information in a straight line to the cerebellum, we are at 
present not in a position to determine. We may, however, 
take it as an indisputable fact that the symptom of locomotor 
ataxy is eauaed by an intei-ruption of the paths between the 
posterior roots and the centi-al ganglia of the brain through 
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sclerosis of the posterior columns, and that static ataxy is i 
its turn brought about by an interruption of the paths belt 
the posterior roots and the cerebellum, through sderoaia either oj 
GoWs columns or of the direct cerebellar strands. 

23. Sensibility in the second stage of tabes. — a. The light-* 
mng-paifts have been akeady so fully described (p. 146) that 
it is not necessary to say anything more about them, except 
that they may continue throughout the entire second period 
of tabes. In some cai^es they appear to increase in intensity 
and frequency of occurrence as time goes on ; while in 
others gradually longer intervals of rest are noticed, Aa^ 
a nile they diminish or disappear altogether whon thfi 
second period begins to merge into the third, and when itifl 
to he supposed that most or all the fibres which b 
cerned in the production of these pains have been dea 
Sometimes those pains leave the lower limbs and attack t1 
arms, as time goes on ; which is to be accounted for by thaiifl 
tendency of the disease to spread upwards in the spinal 
cord. When aU the fibres in the lower portion of the cord 
which transmit the sensation of paiii have been destroyed, 
anaesthesia and analgesia take the place of lightning-pains ; 
but at this period there may he active irritation still going 
on in the upper portion of. the cord, causing lightning-pains 
in the upper extremities, so that the patient is no better oS. 

b. Numbness, which is generally slight in the first stage, 
is hahitually more pronounced in the second. The patient 
complains chiefly of numbness in the feet ; and when askad 
to describe the sensation more minutely, says that there is 
a kind of heaviness or furrineas, as if they had gone asleep ; 
or as if the feet were in thick fur boots, or rested 
woolly rugs or carpets or water- cushions. The contact d) 
slippers, boots, and drawers is not properly felt. The degp 
of this numbness varies from time to time, is woi 
a change in the weather is impending or during stom 
or when the patient is fatigued : it is apt to spread a 
disease progresses, and gradually invades the ankles, t 
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legs, thigliB, hipH, and goes up to the waist, where it 
encounters the peculiar fonn of tightness which hna already 
heen described (p. 201). In the upper extremities, on the 
contrary, the numhness is habitually perceived in the third 
and httle finger, and is apt to spread from there on the ulnar 
side of the forearm up to the olecranon, beyond which it 
often does not pass for many years. It also affects tho 
entire paim of the hand, while numbness in tho lower limbs 
is generally equally pronounced in both sides ; it often 
remains confined to one of the upper extremities in the 
region just mentioned, and sometimes invades the other 
gradually in a different part, so that the thumb and first 
finger are particularly affected. It generally precedes the 
symptom of ataxy hy a short interval, and is proportionate 
in extent to the degree of ataxy which may he present. 

Numbness is one of the most constant symptoms of the 
second period of tabes, and is only very exceptionally ab- 
aent. It is important to know that it is frequently present 
without any form of aaassthesia which may bo objectively 
determined. Indeed, it is a symptom per se, concerning 
which we have to reiy entirely on the statement of the 
patient. 

c. Ame^tketia, or loss of the sense of touch or contact, is 
a frequent symptom at this stage of the disease. We can 
determine this objectively by oxamiaation of the patient ; 
but we should not rely too implicitly upon his statements 
unless he happen to be a particidarly intelligent person. 
In people of ordinary intellect a second examination gives 
occasionally entirely different results from those of the tirst ; 
and it must he confessed that no examination takes more 
time, is more tedious to both patient and doctor, and, even 
when systematically performed, eventually moro uncertain 
in its results than that for aniesthesia and its various degrees. 

It is important that a definite method should he fol- 
lowed in testing a patient for aiifesthesia, as the rough- 
and-ready mode which Is often thought all that is required, 
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viz., to prick the patient with a, pin, is hj no means I 
sufficient. Wlien we wish to discover sliglit degree? 
auiEBtliesia, wo request the patient to close hiit eyes, and 
then very gradutiily approach onr first finger to that 
part of his skin which we intend to examine. Wo 
satisfy ourselves first tlint there is no considerahle dif- 
ference of temperature lietween the examiner and the one i 
to be examined ; our own hand must never be colder 
than the patient's skin, as the sensation of cold may I 
still be keenly felt when the perception of ordinary | 
contact is lost. As soon as we ourselves perceive the 
least sensation of contact, the patient should do the 
same. We must avoid rubbing or pressing the skin, or 
even a sudden approach, as all such manceuvres imply 
more than simple touch. After satisfying ourselves • 
whether the patient feels onr touch or not, we next ascer- J 
tain whether lie feels a difference between wet and dry, 
smooth and rough ; and, in the hand and fingers, whether 
the patient can tell the nature and shape of certain familiar 
objects, such as coins, knives, pens, pins, etc. ; we also 
examine the patient with Weber's compasses, or ffisthesio- 
meter, remembering the normal distances for the per- 
ception of the two separate points of the instrument, 
which vary from half a line on the tip of the tongue, and 
one lino on the volar surface of the third phalanx of 
the fingers, to two inches and a half in the arm and 
thigh. In order to test the common sensibihty of the 
feet, we let the patient stand on a softntg and a bare board 
alternately, likewise with his eyes closed, and ascertain 
whether he feels any difference. in tliem. 

Loas of tactile sensibility occnrs generally some lime 
before the sensibility to pain or to cold is diminished. It Is 
chiefly found in the soles of the feet and the palms of the 
hands, and seems proportionate in degree to the distance 
at which the parts are from the posterior roots. It is 
therefore more marked in the foot than in the leg ; more 
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in the kg than in the thigh ; more in the finger^i and 
hnnd than in the arm and shoulder, etc. 

Anfesthesia may also bo preeeut in the entire sphere of 
the fifth nerve. It is occaaioiwliy confined to one aide of 
the hody, and may appear in irregular patches. The 
patient is unable to take any special object out of hi» 
pockets, if there are several different things in them ; he 
may bring out a pencil-case or Itnife when he wants a 
ehilhng, ete. The sense of touch may also be perverted, 
so that simple contact feels like pais, or sends a shiver 
through the patient, who may continue to feel it for several 
minutes after the touch has been made. 

Where a tabid patieut has become totally blind and 
stone-deaf, he may still entertain some communication 
with the outer world by means of the sense of touch. 
Striimpell has seen a case where only by touching the fore- 
head the man could he made to understand anything. 
One letter after another was traced on the forehead with 
the finger ; and the patient had griulually gained con- 
siderable facihty in making out such words. He at ouce 
pronounced atoud tlie letter which hail been traced ; if it 
was correct, another letter was traced, but, if incorrect, 
the hand was drawn across the forehead, and the letter 
repeated until he made it out. If a word or sentence was 
finished, a simple tap on the forehead informed htm of it. 
A tap also meant "yes," while drawing the hand across 
meant " no " or " wrong." It was tliua possible, with time 
and patieuce, to have some conversation with this man. As 
he was an intelligent fellow, he guessed most words after 
one or two letters had been traced ; for instance, when at the 
visit of the physician " d-o-" had been traced, he at ouce 
said, " I'm sure it is the doctor ! Good morning, doctor j 
how do you do ? " Curiously enough he guessed the 
letters traced by the nurse's hand much better tiian those 
by the doctor, probably from the former corresponding 
more with his own previous way of writing. He often 
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inqnirccl after the weather, the time of day, etc. ; other. 
wise he lay quietly iu bed, with hia liauds covering the 
face, apparently in order to gain a certain amount of coq- 
Bciousnees of his body. 

SchiS has shown that tactile impre§aions are trana- 
mttted to the brain exclusively by the posterior columns 
of the cord. Division of these columns iu rabbitri, in 
front of that part which gives rise to the nerves for the 
hind legs, prevents any tactile impressions made on those 
legs from being perceived by the animals ; while, on tlie 
other hand, division of the whole eord, with the only ex- 
ception of the posterior columns, leaves tactile sensibility 
unimpaired. 

d. Analgeiia, or loss of the sensation of pain, is likewise 
common at this period. Sensibility to pain is examined 
pricking the patient with a pin, pinching him, and 
applying the different forms of electricity. With regi 
to the latter, both tbe induced and constant current may 
employed. The best mode of using faradisation is to apply a 
perfectly soft faradie wire brush with a large surface (such 
as made for me by Coxeter and Son) to the point to be 
amiiied, while another moistened electrode is placed on 
sieninm or the napo of the neck. The minimal current- 
strength at our disposal is then applied, and tbi 
dually increased until a decided, idthough slight, sensa- 
tion of pricking and heat is noticed. The distance of 
one coil from the other is then rend oS at the stem pro- 
vided for this purpose, and compared with the other sido 
of the body of the patient and healthy averages. The 
continuous current has to be applied by two moistened coB' 
iluctors, the large anode being placed on the sternum or 
the nape of the neck, and tbe smaller cathode on the point 
to be cxamineil. As soon as a feeling of heat and pricking 
is oxperienceil under the cathotle, tbe number of milli' 
auip^res, or fractious of such, is read off at the galvanometeri 
and compared with tbe corresponding part of ihe other sidfli 
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and with, healthy averages. This mode of examination 
yields the most certain results ; but it takes up a good 
deal of time, and cannot be carried ont by any bnt specially 
skilled observers. 

Loss of the sensibility to pain is generally a later symp- 
tom than anaesthesia, probably because tactile impressions 
are not so keen as those giving actual pain ; so that the 
latter may still be perceived at a period when the 
simple sense of touch appears to have already vanished, 
Cniveilhier mentions the case of such a patient who frac- 
tured his leg, and neither at the time of the accident nor 
afterwards felt any pain whatever. 

Analgesia is frequently incomplete. Thus, the prick 
of a pin may be felt as a simple touch, w^liile the patient 
does not feel the head of the pin at ail. If the excitant 
nsed is very powerful, pain may still be felt when ordinary 
painful impressions are no longer resented. This holds 
good more particularly for the proceeding known as faradi- 
sation of the akin, which, when a powerful current is used, 
is almost invariably felt, even in the third period of the 
disease. It may even then, if continued for some time, 
rouse any feeble remnant of sensibility which may be left, 
so that sensibility to ordinary touch, or the prick of a pin, 
returns for a time. It seems as if the few remaining 
healthy nerve-tubes, which may still exist at different levels 
of the posterior roots or columns, were by such o proceed- 
ing shaken up from their habitual torpor. Sensibihty, thus 
restored, however, generally disappears again a few hours 
afterwards, and a dead level of analgesia is re-established ; 
nor does it, at the time when faradisation is used, come 
back at any other place, except in the one which has been 
directly touched by the bmsh. This is a point of differ- 
CDce between tabid and hysterical anffisthesift, as in the 
latter we may, by faradisation of the skin of a limited 
area of the forearm, restore all forms of sensation in an 
entire side of the body, and that more or less permanently. 
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' About this time we may also observe the peculiar eympj 
torn of anaetkesia dolorosa. TItia eign, which i 
primd fade unintelligible, ia owing to two different con- 
ditions, viz., first u. considerable diminution of sensibility, 
and simultaneoiia hypertcsthesia produced by unueually 
powerful stimulants. If, for instance, a portion of the skin 
which is no longer Bensitive to touch is strongly pinched, 
thia pinch will not only be felt, but will even be felt more 
unpleasantly than if the skin were iu its normal condition i 
while at the same time a special feeling of burning is ex- 
perienced, which is quite unbearable to the patient. 
similar state may be artificially induced by making i 
" go to sleep," through squeezing the sciatic nerve betwee 
the sciatic notch and the edge of a chair. We have theg 
anEesthesia of the skin ; but if the latter be pinched, there 
is, in addition to the pins and needles, a peculiarly un- 
pleasant burning sensation, showing that the sentient nerves 
have undergone a peculiar modification. 

The curious phenomenon of delayed sensation is chief 
observed where there is analgesia, and lees where there ti 
common anaesthesia. The impression is then experienced 
from one to five, seven, and even ten seconds after it was 
made. This delay in perception is greater in proportion 
to the distance of the part acted upon from the post 

How can we physiologicaily explain this curious afmrij 
torn ? As the rate of transmission of nervous power £ 
man is about forty yards per second, an impression mad 
upon any part of tlie body, however distant from i 
centre, is practically perceived at the same instant thatl| 
is made. But in tabes there are impediments to trail 
mission. Unless there were peripheral neuritis at the a 
time, we would expect the impression to travel up, with it 
normal rapidity, as far as the spinal ganglia ; but in t 
posterior roots an obstacle is encountered, wliich ia likewi 
present in what remains of the posterior columns. 
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probable that, all.liougli the central grey matter of tlie eord 
ie, according to Schiff, ajatLeaodic, yet the traiiiimisBion 
of impressions to the hraia would in general rather pass 
through the posterior columns than the central grey matter, 
for the sake of increased speed. In the central grey matter 
the road is more encumbered, as there the ifiipression must 
travel from one gangliouic cell to another by means of 
Deiters's prolongations, which connect one cell with another, 
while the transmission along the course of straight nerve- 
tubes in the posterior columns must be infinitely more rapid. 
In tahea, however, many, or most of the fibres of the pos' 
terior columns have been destroyed, and are replaced by con- 
nective tissue which does not conduct at alL We have, 
therefore, a similiu" condition as if, in a galvanic battery, 
the conducting copper wires had been replaced by ordinary 
twine, which is no conductor. The current w uld th 
fore, seek anotlier way, although it might be n h m e 
roundabout than the direct road which has been bio k d p 
In the cord this road passes through the nt al g y 
matter ; and it may be easily imagined that if th h uld 
be likewise impediments in the way there, the transmission 
would then reach its extreme limit of delay. We have seen 
(p. 22) that the posterior comua, and the place of junction 
between the anterior and posterior coriiua and Clarke's vesi- 
cular columns, are frequently found afi^ected in tabes, and 
these are just the portions of the central grey matter which 
are more particularly concerned with sensation. Should 
they he entirely destroyed, in addition t« the posterior 
coluninB, it stands to reason that any transmission of sensi- 
tive impressions to the brain is rendered impossible. 

e. Lo&i of the Sense of Temperature. — This sense is best 
examined by applying test-tubes filled with hot, tepid, and 
cold water, to the skin. A test recommended by Erb is to 
blow on the patient's skin from different distances ; blowing 
near is felt warm, and blowing from afar gives an impres- 
sion of cold. In cold weather the impression of any 
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metallic objects which are at hand may he utilised. 
and Richardson's ether spray may also give useful indica» 
tioas. Eulenburg has constructed a special instrument for 
conducting such investigations, which be caJIe the therm,' 
astheiiometer, which may, however, in general be dispensed 
with. 

Persons is good health are able to distinguish 
certainty a diSerenee of one, or even half, a di 
Objects which are wanner than 93° give a sensation of 
heat, and such as are below 90° feel cold. This faculty 
of distinguishing different temperatures remains oecasion- 
ally unimpaired in the tabid, although they may have li 
all other kinds of sensations. Topinard relates the naae 
a patient who was afiected by double amaurosis, absoh 
aniesthesia and analgesia, with ataxy of a severe deg' 
and who had only the sensation of heat and cold left to 
him that he still had his limbs. Sometimes his legs wo 
be jerked out of bed by spasms which he did not feel, 
which, being blind, he could not see. Then, after a til 
a sensation of cold would creep upon him, and the 
fellow would ask whether nnytbing was the matter 
his legs. This patient lived only by bia memory, as hi 
lost the consciousness of his body. But the sense of tem] 
rature may also be wanting. Leyden raoutioDS the case 
a patient who prepared a warm bath for himself, and 
being able to distinguish between heat and cold, made 
very hot, and was severely scalded on going into it. 

It is a singular circumstance that the sensibility to 
persists longer in tabes than almost any other form 
sensihjlity. Indeed, it is frequently found exaggerated 
a time when the sense of touch is entirely lost, and when 
there is already a considerable degree of analgesia. Thus 
the contact of a piece of metal or of a sponge saturated 
with cold water may be perceived, when neither ordinaiy 
touch, nor the prick of a pia, nor a gentle electric current are 
felt any longer. The impression of cold is indeed often.. 
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sudden and surprisiug to tbe patient that exteasiye reflex 
movements are caused in consequBcce. It is difficult to 
account for this curious Bymptom. Vulpian thinks that 
it may be owing either to an undue degree of excitability 
of tbe grey matter of the cord, where such sensations are 
elaborated, or to exaggerated vibrations produced in the 
cutaneous nerves, in conaequeuce of traversing posterior 
root-fibres which are in a state of irritation. This, how- 
ever, is really no explanation, but only a different way of 
stating the fact that the excitability to cold is exaggerated ; 
for why should not the irritation of the central grey matter 
or the posterior roots give rise to exaggeration of the other 
forms of sensibility ? Other observers have thought that 
there are special sets of nerve-fibres for perceiving tempera- 
ture, and others for pain and contact. This is also most 
unlikely ; for if there were any such, why should they 
escape the morbid influence ? Another theory is that there 
are certain extra-medullary centres which serve for the re- 
ception and elaboration of thermic impressions, and that 
these are not invaded by the sclerosis. This is equally un- 
satisfactory, for we may well ask why should they be thus 
exempt ; and should also be obliged bo assume the exist- 
ence of special intra-meduUary centres for the perception 
of heat as well as cold. This at once reduces the pro- 
position to an absurdity. We must, therefore, for the 
present be satisfied with knowing that cold is one of the 
few stimulants the response to which, in tabes, is gene- 
rally increased, instead of diminished. 

It should also be noted that the transmission of the im- 
pression of cold is less delayed than that of touch or pain. 
In advanced cases, however, it is likewise delayed, and more 
especially so if the impressiou be made nearer to the peri- 
phery than to the centre. 

f. The sense of locality may be examined by touching or 
pricking the patient iu a certain spot, his eyes being at the 
same time closed, and then letting him indicate the point 
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touched or pricked with his finger. This modificatioa 
senaibiiity is likewise frequently found to be diminished 
the second stage of tabes. Diseased structures conduct im- 
pressionH made on the akin, not in the definite mode in which 
this is done by healthy stnictures, but in an uncertain and 
halting kind of manner which does not allow of a clear 
perception of the locality of the point which may have been 
touched. It is a curious circumstance that if the patient 
makeH a mistake ia localising an impression, he almost 
invariably points to a place nearer the centre than the one 
which has been touched. He ia sometimes wrong to tha 
extent of several inches. 

g. The sense of pressure may he investigated by put 
different weights on various parts of the patient' 
when he will occasionally be unable to tell the dIfEerenee 
between an ounce and a two-ounce weight. Eulenbnrg 
has constructed a special instrument for investigating this 
peculiarity, which he has called the barcssthesiometer. This 
shows difEcrences in pressure by the movements of an index 
on a dial. The ordinary post-office scales and weights will 
however, generaUy be found sufficient. Coins 
balls of different weights are also useful. This sense 
equally affected in tabes as the other modes of sensibilii 

h. Tickling the soles of the feet, the knees and o 
parts is occasionally not perceived at all, while in c 
patients a curious thrill and shiver is sent through 
whole body, the impression of which may last for a 
siderable time. 

The singular manner in which these different fomu. 
kinds of sensibility are affected in tabes has led 
pathologists to the conclusion that there are diffei 
nerves for each one of them — some for contact, others 
pain, othersfoT temperature, tickling aad so on ; andBroi 
Sequard has distinguished the alarming number of twei 
two different kinds of central nerve-flbrea. There 

e whatever to show that all these difft 
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or Bpeeial uerve-fiLrea with higiily specialized physiological 
attributes exist ; on the contrary, it appears certain that 
the same conductors may transmit to the brain all the 
various kinds of irapressions which may he made on the 
peripheral expanstoDS of the sentient nerves. 

Vulpian has shown that not every one of the individual 
sentient nerve-tubes ascends to the cord through the spinal 
ganglia, since the hulk of the posterior root is not the same 
throughout its extent. If there were a real continuity of 
fibres all the way up, then we should no douht see definite 
and absolute aupesthesia involving all the different kinds 
of sensibility in certain well-defined areas, while in other 
equally well defined areas all forma of sensation would con- 
tinue. Such, however, is not the ease. The connexion 
between the peripheral fibres and the posterior root-fibres is 
thereforoonlyindirect, so that every root-fibre may be caused 
to vibrate by impressions made on any peripheral fibre. 
When there has been destruction of root-fibres through 
sclerosis, the vibration which any peripheral fibre may con- 
vey to the cord and brain cannot be so keen as it must be 
when all root-fibres are in full physiological activity. If, 
therefore, the impression which is made be slight, it will 
not be perceived, while a more vigorous impression may 
still be felt. We are, therefore, led to the opinion that the 
peripheral afferent fibres, as well as the posterior roots and 
nerve-cella in the spinal ganglia, as well as the posterior grey 
matter of the cord, have the same physiological properties ; 
and that the differences observed aro more in the nature 
of the excitants or stimulants used, than in the different 
portions of nerve -structures themselves. Different stimu- 
lants cause different molecular vibrations in the nerve-tubes 
as well as in the grey cells ; and this is the reason why 
contact, painful impressions, heat, cold, etc., are differently 
appreciated. 

- i. Muscular seneibilitt/ is likewise affected at this stage. 
> muscles and faradising them by a weak 
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or moderate current, witb tlie aiil of moiatened conductor^ 
is oftea not perceired. The unpairment of this eense i 
no doubt iDtimately connected with another curioue ayavgi 
torn which is often observeJ, viz., that the patient hn 
entirely lost the faculty of knowing where hia legs 
arms are. He appears to lose them in bed ; he cannot tell 
whether they are flexed or extended, crossed or lying aide 
by side, or, if crossed, which ia crossed over the other. He 
has actxiftliy to search for his legs with his fingers from the 
hips downwards, in order to be able to give au aceonnt of 
their position. It is, however, probable that the sense of 
the position of the limbs does not exclusively reside in the 
muacles, but also to some extent in the skin, the joints, and 
the bones. 

24. Other rejlexes than the knee-jerk may likewise 
diminished or lost. Cutaneous or superficial reflexes 
a rule keep pace with the state of sensibility. Wh( 
the latter is mnch affected, these reflexes, more especii 
those elicited by tickling the soles and the knees, are 
to become sluggish. The cremasteric, abdominal, and 
gastric reflexes are likewise often found to be lost in 
later stages of the disease. The intra-ocular sympathetic 
reflex is generally absent, — that is to say, irritation of th( 
skin of the neck does not enlarge the pupil. 

The reflexes which continue unimpaired longer than 
other are those which are produced by the influence of t 
If we touch, for instance, the inner surface of the thij 
with a sponge full of cold water, or a cold metal, the iimb: 
at once withdrawn, and sometimes this reflex takes place 
few seconds before the sensation of cold is perceived. 
There may be quite a series of flexions and extensions of 
the legs and thighs, which resemble the movements of 
attempted escape in animals. Occasionally it is sufficit 
simply to uncover the patient when he ia in bed, to 
hia legs move about, or, as Vulpiau has aptly called 
gesticulate in all directions. If the sense of temperati 
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18, however, entirely lost, these reflexes can no longer be 
ehcited. All the other tendon reflexes disappear at a com- 
paratively early atiige of the malady. 

25. The urine is in the beginning of the second period 
of tabea oceaaioually quite normal. In other cases there ia 
an excBsa of phospliatea and lithates ; but what aeems 
more important is the pretence of sv^ar, which I have 
noticed in several cases. I have generally found this com- 
bined with the preaence of an exceas of urea, and the 
specific gravity of the urine has under these circumstances 
ranged between 1030 and 1037. The quantity of sugar 
in the urine appeared to vary considerably, amounting 
occasionally to nearly 200 grains in the pint. I have also 
known patients to discharge sugar habitually for two or 
three years, and tjien to cease doing so, showing that it is 
glycosuria rather than diabetes. 
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r ni. Symjitoma of the Third or Terminal Stage of Tabes 
Spinalis. — In this stage the ataxy of movement is re- 
placed by paresis or paralysis ; and there is a proportionate 
increase in the severity of all the other symptoms, with the 
only exception of lightning and other pains, wiiich as a rule 
vanish when all the fibres of the posterior columns have 
been destroyed. We observe then more or less complete 
paralysis of the bladder and bowels, absolute impotency 
and loss of sexual desire, a considerable degree of muscular 
atrophy and arthropathy, and tendency to bedsores. Brain- 
disease is now likewise apt to appear, and this requires 
special consideration. 

26. Lafe Brain-Trovhles in Tabes. — In some cases the 

I mtellect continues unclouded to the very last, while in 
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; becomes affected in a variety of ways. It i»^ 
1 to find that patieuta, ■when they ultimately 
lose al! Lope of recovery, heoome extremely depressed in 
spirits. I have known such a patient to ery all day long 
like a child. In other cases there is melancholia ; 
patient becomes taciturn, shy, refuses to speak, or to t 
notice of anything ; and this condition may alternate v 
fits of maniacal excitement. Where there is any heredita 
predisposition to mental affections, this is more partio 
larly likely to oceur. 

I will now shortly relate two cases of mental aflectios 
during the last stage of tabes, which were under my c 
some time ago : — 

Case 70. — A gentleman, aged forty-five, single, 
suited me in September, 1880. He had had syphilis in 
1869, and obstinate secondary symptoms in the tliroat and 
skin. He told me that he had swallowed hundredweights , 
of iodide of potassium and mercury, and had lately had ■ 
hundred inunctions at Aix-ia- Chapel le, without the slighted 
henefit. Two years ago he had double vision from parw 
lysis of the right rectus extemua, and shooting pains ii 
lower extremities. Soon afterwards he tost the use of 1 
legs, and the power over the bladder. He has still somi 
amount of muscular force in the legs, but is utterly tmabltf 
to walk or to stand. There is great numbness, snffisthesii 
and analgesia in the legs. The urine is habitually draw 
off by the catheter, and there is sueh a degree of nretfai 
anjesthesia that he does not feel the introduction of the ia* 
strument. The urine is ammoniacal, and contains a large) 
quantity of ropy mucus. On coughing and sneezing there 
is always an involuntary sposmodic ejection of urine. The 
bowels are confined, and he does not feel the approach of 
any action, so that the evacuation generally takes plac 
before he has time to reach the commode. 

The patient improved for a time considerably i 
treatment, wiiich consisted chiefly of the administration ti. 
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nitrate of silver, orgot of rye, nnd electricity. TLe urine 
became at first feebly, SDtl afterwards fairly, acid ; the 
patient regained the power over the bladder to such an ex- 
tent that ho passed six or eight onnces of urine in a stream 
by himself, and retained it a great deal batter. The action 
of the bowels was also much improved. He now felt fl 
warning before a motion was going to take place, and got 
sufficient notice to avoid mishaps. The sensation in the 
legs likewise improved ; he began to localise impressions, 
felt stronger generally, bad a good appetite, and slept splen- 
didly. He could walk tolerably well, when supported on 
both sides. At this time there occurred unfortunately a 
change in the attendance on the patient, with the reaidt 
that he was induced to take sherry freely, beginning early 
in the morning, and going on throughout tho day. This 
interfered at first with his sleep, and he became so restless, 
that he was in and out of bed all night. On November 
20th, regular hallucinations commenced which were to a 
great extent of a terrifying nature. He screamed " murder " 
in a stentorian voice, so that it was beard at a considerable 
distance. He told rao that his nurse had entered into a, 
conspiracy with some other people to poison him ; and that 
even his dog had been dnigged. He, therefore, refused 
food of any description. I tasted some of his tea, which 
was standing by his bedside, and which he said was poi- 
soned, in order to show him Low groundless his fears were ; 
ome of it. The next day, how- 
nurse being discharged, saying : 
es ! " He then began to suspect 
I bad as the rest, the medicines 
md refused to answer any ques- 
I now retired from the 
B. physician who bad 
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" The rascal told a lot of li 
myself, said that I was a 
prescribed were poisouf 
tions or to enter into any argument, 
case, and handed the patient i 



laly attended him. In tho meantime bis relations 
were telegraphed for, and on their arrival in town stopped 
the supply of liquors. In a few days the patient became 
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rational again, and I waa then reqnested to resume 
attendance. When I saw him again, he frankly apologiaei 
for his conduct, and expressed his fears that I should never 
forgive him. On being reassured on this point, his mind 
became more easy, and he appeared to improve in various 
ways for some little time. On December 20th, however, 
he had several epileptiform fits, with total loss of con- 
sciousness, and great muscular rigidity. These fits increased 
upon him, his helplessness became greater from day to 
day, he wandered in his mind, and he died on December 
30th, having for some time previously been 

In the following instance symptoms of general parol] 
of the insane became developed in the secoad stage 
tabes : — 

Case 71. — In March, 1882, Dr. Grasemann asked 
see a piano-tuner, aged 46, single, who had contruci 
syphilis in 1870, and had suffered severely from it. He 
had, however, apparently recovered from that disease, when 
in 1875 he began to complain of a feeling of constriction 
round the chest, which was thought to be connected with 
liver and stomach derangement. Some time afterwards 
lightning pains appeared in the legs, and ataxy of gait 
gradually became developed. The patient's mind was de- 
cidedly confused when I first examined bim. There was 
no affection of the cranial nerves. Ataxy existed in both 
the upper and lower extremities. The legs wore flabby 
and thin ; there were constant feelings of pins and needles, 
and, occasionally shooting pains in the limbs. The sexual 
power was lost ; the bladder in a state of atony, with 
occasional loss of control over the retention of the arine ; 
and constipation was habitual. The knee-jerk was absent 
in both aides. Shortly after he had consulted me, the 
patient was recommended by his friends to go to Aix-la- 
Chapclle to imdergo the treatment for which that place ia 
so well known. He had only been there for a few days. 
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when severe symptoms of mental derangement manifested 
themselves, and it was fonnd necessary to place the patient 
under restraint. I have since understood that the symp- 
toms of general paralysis of the insane became developed 
shortly afterwards. 

These two cases, to which many others could he added, 
show the statement current in the older treatises on tabes, 
viz., that the mental faculties remain undisturbed till the 
end, to be inconsistent with facts. This was first ascer- 
tained hy French alienists, such as Baillarger, Magnan, 
Falret, and afterwards more especially studied by Rey^ and 
Rougierj ^ and several forms of brain affections have since 
been distinguished. 

There is a class of cases in whom simple impairment of 
the intellect is a prominent feature. The patient is no 
longer able to attend to his affairs ; there arc no delusionsi 
but imbecility, which gradually becomes deepened : he has 
no will or desire of any kind, appears to be perfectly 
happy, and gives no trouble at all. His memory seems to 
he a blank, and if he still speaks, he is apt to stammer, and 
does not finish his sentence. The facial muscles appear in a 
state of tremor. Eventually comti supervenes, and after 
death meningo-encephalitis is discovered, together with the 
cord-lesion characteristic of tabes. 

In other cases, the condition which hasjust been described 
is more temporary, and apt to come and go. There is then 
such a singular jumble of cerebral and spinal symptoma 
that the diagnosis may he rendered difficult, more especially 
at first, and if we are consulted at a time when the cerebral 
symptoms predominate. In these cases we find another 
illustration of the immense diagnostic importance of the 
loss of the knee-jerk. Whenever Westphal's symptom is 

' "Asnales M^ca-Fsychalogiques," Sth Esiies, rol. st, Paris, 
Sept., 1875. 

' "EsBai Bor la lypemanie et le dfilire do pBrBficution Chez les 
tab6tique»." Psrie, 1S81. 
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found to lie present, we may be anre that tier 

tion of the poaterior columns of the lumbar portion of th^ 

cord, whether ataxy exist or not. This latter point 

sometimes ditficult to decide, as in some forma of awkwai 

uesa of gait the symptoms may point as much to p 

to ataxy. 

Westplial fiuda that, out of a hundred patients who ( 
of general paralysis of the insane, twenty have sclerosis o 
the posterior columns at the same time. Whether the sjrmp- 
tom of ataxy is present in these, depends upon the inten- 
sity of the disease in the cord, and whether there is much 
afEection of the posterior roots. Some patients die of the 
brain-diaoase before the affection of the cord has made much 
progress. Ataxy of gnit only becomes developed when a 
large number of central nerve-tubes are dead. 

Most patients who su£Eer from tabes, with temporary 
attacks of mental derangement, have a history of syphilifl. 
Indeed we may say that the more multiple the symptoms, 
the more probable is the syphilitic taint in a patient, for 
syphilis has the tendency to produce multiple 
diflerent areas of tlie nervous system. The characteristiJI 
feature of these cases, however is, that the aptfiat gympta 
are constant and permaTient, while the cerebral symptoma a 
more or lees temporary and fleeting. The cause of this I 
obvious. Tabes is, even in the beginning, at once ( 
neeted with structural lesions in the cord ; while c 
syphilis creates a tendency to occasional attacks of hypeP- 
ffimia, or ischiemia, which cause alarming symptoms at the 
time being, hut are apt to disappear spontaneoualy or under 
the influence of treatment. 

Magnan has related a case in which, the patient, i 
forty-two, came from a healthy stock and had lived t 
perately, until in 1863 he contracted a hard chanoie, 
which was quickly followed by roseola and condylonial* 
about the mouth. This yielded to specific treatment, 
and he remained well uutil 1867, when he was 
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denly seized with lightning-paina, to wbich were soon 
added other symptomH of tabes, viz., constriction of 
the chest, vesical crises, sluggishneaa of the bladder, 
plantar ansestheaia, Romberg's symptom, anil iucoordi- 
natiou in the lower, and after a time, in the npper 
extremities. In 1880 the intellect became impaired; the 
patient was hypochondriacal, and had delnsiona of persecn- 
tiou. He said that hia body had lately begnn to smell very 
tftdly, and his companions iiad therefore entered into a 
conspiracy to get rid of hiiu ; they walked at night in a 
procession round hia bed, brandishing red-hot pokera ; called 
him abnsive names, put absinthe into iiis cocoa, &c. A simi- 
lar ease is recorded by Falret. It was that of a man, aged 
forty, with a history of syphilis, and who had strabismus 
of the left eye in 1872. Next year the right eye was 
similarly affected ; in 1874 he had a stroke of hemiplegia. 
Lightning-pains and weakness in the lower extremities then 
supervened, and hia mind became unhinged. In 1879 he 
was admitted into BicGtre, with a number of symptoms 
of tabes, to which occasionally maniacal excitement, with 
grandiose delirium, waa added. He imagined that he 
had inherited several millions of money, with which he in- 
tended to rebuild Paris ; he waa able to resuscitate the 
dead ; was President of the Republic and King of Italyj 
had invented the perpetuum mobile, and a means of pre- 
venting the collision of steamboats. He was also subject 
to viaunJ halluci nation a ; on one occasion he saw a chapel 
full of sisters of charity praying at the altar, with priests 
conducting the service ; when suddenly all this disappeared, 
and an old woman came from the kitchen and blew in hia 
face with a pair of bellows. 

Rougler haa given an interesting theory of the rationale 
of the development of some forms of mental disease which 
are observed in the later stages of tabes. According to 
him, they occur chiefly when so many portions of the ner- 
J0U8 system are afiected that morbid impressions perceived 
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in oDe sphere can no longer be corrected by another. Tl: 
a tabid patient when walking on deal boards, believes tl 
he is walking on wadding ; but, prorided his sight be gi 
he has only to look to his feet and see that he ia reolli 
walking on boards. As soon, however, as blindness, di 
ness, and anxsthesia are added to his other symptom 
may not only readily acquire erroneous impreaaions, 
also be convinced of their reality. 

The tabid leads a fearful life. He has often hardly 
words enough to describe the tortures which he constantly 
undergoes. He feels as if the flesh were torn from hia 
bones, ns if his inside was burnt with fire, aa if 
being impaled, bitten by dogs and stnick by daggers, 
from these painful sensations, however, he may, if the optitf^ 
nerves begin to suSer, see atars, sparks, flies running, ot 
blackbirds flying about, and fancy that he has dust, pieces 
of coal or other foreign bodies in his eyes. When deaf, he 
perceives tinkling of bolls, rolling of drums, explosions of 
gunpowder and singing of birds. Taste and smell may be 
BO affected that all kinds of food, even the most tasty and 
delicate, become nauseous and horrible ; and he commonl] 
believes that ffeces have been mixed with the food, 
touch, he often cannot distinguish between the bedcloti 
and the bedstead. 

In consequence of there being hai'dly any but 
and unpleasant sensations, the delirium, where it oocnre, 
of a depressed character. The patient imagines himi 
persecuted ; the fearful pains from which be suffers, 
attributed to imaginary enemies ; he says that he ia 
tured, poisoned, insulted, threatened, magnetised, chol 
by horrible smells ; that hi^ life is being attempted 
his feet are being cut off ; that rotten eggs, sulphur, jJi( 
pborus, mineral acids, vermin-killer, mud, faeces, araeniCj;' 
dynamite and verdigris are put into his food ; that frogs 
and guinea-piga are placed into his bed ; that he is mode 
' Vide deBcription of " Lightning Pains," p. 148. 



to BTvallow boiling oil, which runs all the way tbrough liia 
inside and out again at the auus ; that fasces are put into 
his legs ; that his stomach ia exploded by electricity, etc. 
The fog or mist, dne to optic atrophy, presently becomes 
a cloud, then a blanket, then a ghost, and finally the ghost 
speaks to him. The idea of persecution will easily present 
itsolf to a mind unhinged by such varieties of strange sen- 
sations. 

Sometimes there are regular attacks of delirium of this 
kind coinciding with attacks of hyperfesthepin., and the 
former disappear when the latter subside. There ia, there- 
fore, always a material base of suffering and distress 
in the sphere of the sentient or sensorial nerves ; but the 
symptoms from which the patient suffers are errone- 
ously interpreted by him. This condition is obviously quite 
different from general paralysis of the insane. There is no 
affection of language ; tho patient expresses himself with 
the greatest volubility, and has not the slightest difficulty 
in finding his words or finishing a sentence ; there is no 
tronaor in the facial muscles ; the memory is good ; and 
there are perfectly lucid intervals. 

At this period of the disease, the patients become very 
vuluerable, and lose their power of resistance to morbid 
influences. The nervous system has now become incurably 
altered, and the trophic influence of the spinal cord is 
extremely reduced. They, therefore, easily die of inter- 
current affections, such as bronchitis, typhoid fever, and 
sometimes of simple collapse, which may be attended with 
convulsions. 

Case 72. — In March, 1865, I was consulted by a retired 
officer, aged forty-five, single, who had " lived veiy hard." 
He had had gonorriicea, syphilis, and delirium tremens. 
He now suffered from whiit he called " sciatica " in the 
right leg, but which on closer examination turned out to be 
lightning pains. He had great difficulty in walking, with 
numbness in the legs, weakness of the bladder, bowels and 
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sexual orgtms, and numbneas in t 
in the right, which also showed signs of ataxy. A month 
after I hud first seen him, he had one of his habitual 
drinking houts, which led very nearly to another attack 
of delirium. He heard voices, saw visions, and was 
" frightened to death," although perfectly conscious and 
able to converse. This yielded to morphia, but the patient 
now lost ground rapidly. In Jnno of the same yeM-, he 
was taken to Wildbad, in Germany, and died there, qnil 
suddenly, in a severe fit of convulsions. 

Diseases of the heart and sclerotic or 8clero-ath( 
matouB endo-aortitis, occur not unfrequently towards tl 
end of the malady ; and Berger and Roaenbach 
seen aeven cases of coincidence of tabes with aortic, 
sufficiency. These authors consider that there is a relation- 
ship between the two conditions, while Vulpi 
an open question, and seems rather inclined to think that 
it is a mere coincidence. LetuUe and G-raaset have 
lected a miraber of cases, showing that all kinds of 
disease may occur in the terminal stage of tabes, and 
they do not in general cause much trouble at first, 
become pronounced in their effects later 
lead to a fatal result by syncope. 

Teissier ^ who has quite recently investigated the aame 
subject, is led to the conclusion that tabes and atheromatous 
degeneration of the aortic valves are generally found to- 
gether, and considers them identical in a pathological 
point of view. There ia endo-arteritis of the arterioles, 
and aclero-fibrous degeneration of the blood-veasels is 
the result. In most cases this affection of the aortic 
valves may not be recognised in the living ; while the 
autopsy shows small perforations of the aortic valves 
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morbid etianges are al^io (iiacovered in multiple scleroBia, 
epilepsy, paralysis agttans, etc. 

As patients linger on the road to dissolution, paralysis 
invades first one leg and then the other. Permanent con- 
tractions of the affected limbs are tlien gradually estab- 
lished, showing that the disease Las crept on to the lateral 
columns of the cord ; or there is great muscular waating, 
owing to sclerosis of the anterior horns of the central 
grey matter. Sometimes a kind of sub-acute poliomyelitis 
ia observed, which entails speedy loss of farado- muscular 
contractility, and destruction of the muscular substance. 
Sensibility ia now almost entirely in abeyance, but may still 
be roused for a time by energetic faradisation of the skin. 
Bedsores form at the sacrum and heels ; the paralysed 
bladder becomes affected by ulceration and gangrene ; in- 
flammation may then spread to the pelvis of the kidneys, 
and the patient is carried oS by py el o -nephritis. Phthisis, 
heart and aortic disease, obstruction of the bowels, and acute 
meningitis, may all in their turn put an end to the suffer- 
ings of the patient, who is at last glad to die and be re- 
leased from a life which is iu truth worse than death. 
Only those who are highly gifted with intellectual powers, 
and have preserved these undecayed to the end, may still 
look upon their own condition at this stage with a kind of 
grim humour. 

Thus the German poet Heine, who died of tabes in Paris 
in 1856, after the most frightful tortures, says in his intro- 
duction to that wonderful work, " Eomanzero," written by 
a hand which was nearly paralysed, while ptosis prevented 
him from seeing what he hud written: — 

" Do I really exist ? My body is so shrunken that 1 am 
hardly anything but a voice ; in my mattress-grave in the 
noisy city, I hear early and late nothing but the rolling of 
vehicles, hammering, quarrelling, and piano-strumming. A 
grave without repose, death without the privileges of the 
I dead, who at leaat need not spend any money, nor write 
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letters or books — ^that is indeed a pitiful condition. Long 
ago the measure has been taken for my coffin and my 
obituary ; but I die so slowly that the process is tedious 
for myself as well as my friends. What avails me that 
enthusiastic youths and maidens crown my marble bust 
with laurel, when the withered hands of an aged hag 
are putting blisters behind my ears ? What avails me 
the incense of the roses of Shiraz, when in the wearisome 
loneliness of my sick room I get no perfume but the smell 
of hot towels ? But patience ; everything has an end I 
You will one day find the booth closed where the puppet- 
show of my humour has so often delighted you." 



CHAPTER Vn. 

THE DIAGNOSIS OF TABES SPINALIS. 

The symptomB of thia disease have been so fully described 
in the preceding- ciiapter that our remarks on tiie difEeren- 
tial diagnosis of tabes from other diseases may be brief. 
More eapeciaUy the second or ataxic atage presents such 
striking features, that a competent observer will often 
recogniae it at a glance ; while on the other hand, in the 
initial, and again in the terminal stage, of the malady, it 
will occasionally require all the diagnostic resources at our 
disposal for recognising the true nature of the disease. 

1st. The initial or pre-alaxic etage olten resembles in some 
points that form of functional derangement of the spina! 
cord which is known as spinal debility or nmiraathenia. In 
both affections there may be a general feeling of lassitude 
and want of energy, particularly iu the motor sphere ; the 
patient has a difficulty in walking or standing for any 
length of time, and is easily knocked up after trifling efforts. 
The neurasthenic frequently complains of an aching pain in 
the legs after exertion ; hot this is not nearly so violent as 
the lightning-pain a of tabes, and more apt to be continuous 
than intermittent. 

In neurasthenia the back is often i 
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in the first stage of tabee, short shoots of pain in the back, 
there is no tenderness on pressure ; and that tabes mtty 
thereby be distinguiahed from nenrasthenia, where there is 
much pain in the neck, back and sliouldera, and which is 
increased by pressure. There are, however, exceptions to 
this rule ; and the ease related on p. 200 shows that there 
may be a high degree of hyperoestheaia in the back, with 
tendemean on presBnre, in the first stage of tabes. In both 
diseases which we are now considering, there may he a feel- 
ing of coldness and niimbneaa in the hands aud feet ; the 
sexnal power may be diminished ; nocturnal emissions may 
be frequent; sexual indulgence, even to a very moderate 
exteut, may lead to increased debility ; and a degree of 
aniemia may be present. Finally, there may be iu both 
intense depression of spirits, and fear of on impending 
severe illness. On the other hand, however, we find that 
there are scarcely any objective symptoms in neurasthenia; 
the various tests which we use in the diagnosis of tabes 
are gone through with the most satisfactory reanlta ; there 
is no loss or exaggeration of the patellar reflexes j no in- 
continence of the urine or fteces ; no sign of optic atrophy H 
no crises of any sort ; the pulse is rarely accelerated, 
pupils may be habitually large, but respond perfectly ti 
light. The absence of all objective symptoms pointing tl 
■tabes is therefore in generbl sufficient for a diagnosis 
it is a mistake to suppose that neurasthenia ever i 
into tabes, as has been frequently asserted. The two coa»l 
ditions are essentially distinct from the beginning, and re-j 
main so during their entire furtlier progress, whatever n 
be their duration. 

With hysteria, as generally understood, tabes has i 
chance of being confounded, hut that particular affeotioj 
which is so common in young women, and known i 
iii'itahU spine, has certainly some features in common i 
tabes. Irritable spine is no doulit frequently found in thj 
selfish victims of hysteria; but it also occurs in the higlMi 



clasa of neurotics, who may be full of energy, and only too 
eagor to get well and take an active sbare in tlie toib and 
pleasures of life. The principal eyniptom is backache, 
chiefly between the shouldera and the nape of the neck, 
combined with extreme hypersesthesia, so that the ]east 
touch is unbearable ; and as the pain and hypereeathe^ia are 
apt to be increased by the most trifling exertion, the patient 
ia necessarily rednced to the condition of an invalid. In 
addition to this there is a great degree of motor debility, 
juBt as in neurasthenia and sorae forms of the initial stage 
of tabes. Other symptoms vary according to the portion 
of the spina which ia chiefly affected. Where the cervical 
part suffers more particularly, there is in addition to the 
backache, vertigo, pain in the head, more especially the 
back of it, sleepIessnesH, hiccough, retching, vomiting, 
palpitations of the heart, and great difficulty in using the 
arms and hatidii. The patient is unable to dress herself 
■without assistance, cannot play the piano, embroider, or 
write letters. If the dorsal portion of the spine is more 
affected, there is gastralgia, nausea, vomiting, distension of 
the abdomen, and asthma ; and where the lumbar part 
suffers, shooting paina through the legs, impossibility 
to walk, obstinate coldness of the feet, difBculties in 
urination, defsecation and menstruation are the chief 
symptoms. The patients are therefore often exceedingly 
ill, yet there are few objective signs such as we meet with 
in the first stage of tabes ; and the tendon reflexes are 
oever absent, but almost invariably greatly exaggerated. 
This latter sign speaks decisively against tahes. 

Rheumatism, gout, and rheumatic govt, are frequently 
believed to he the cause of the lightning-pains of tabes. 
An eminent member of the profession in London, who is 
well advanced in the second stage of tabes, always speaks 
of his complaint as "gout." Attacks of lightning-pains are 
_ set down as paroxysms of "gout " induced by incautiously 
partaking of his excellent Burgundy and port wine ; and 
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tlie habitual difficulty in walking ie ascribed to goat;f 
deposits ID bis bipe, knees and ankles. Most laj-patieuta 
describe their lightning-pains as "rheumatic," and con- 
sider that their symptoms are owing to chronic rheumatism, 
Tabes can never be coiifounJeil with rheumatic fever; but 
some forma of subacute and clironic rheumatism may 
occasionally resemble it. The rheumatic pain, however, ia 
essentially ilifferent from the lightning pain. It is much 
more constant, not so severe, and more apt to be increased 
by movement. The regular attack of gout, again, 
be confounded with tabes, as in the latter there is s 
inflammation of the small joints ; but some forma 
irregular gout may occasionally lead the unwary astray;' 
There may be in that affection acute gastralgia, resembling 
a gastric crisis, with iatenae spasmodic pain in the epigas- 
trium, and bilious vomiting, and some degree of collapse. 
There may also be a kind of intestinal colic, resembling 
the intestinal crisis (p. 210); a feeling of constriction of 
the chest, precordial anxiety, and asthmatic attacks 
not unlike the laryngeal crises {p. 186), The history of 
the case, the presence of gouty concretions, and the 
absence of Westphal's symptom, will, however, even iiL 
apparently anomalous cases, be sufficient to establish m 
correct diagnosis. ■ 

The arthropathy of tabes cannot well be confoundfla 
with rheumatic gout. We have seen (p. 216) that iu the 
former there is a sudden swelling in a joint, with effusion 
of synovia, and unaccompanied by pain, redness, or heat ; 
the principal seat of the affection being the knee or 
shonlder-joint. In rheumatic gout on tho other hand, the 
evolution of the arthropathy is slow ; there ia only a small 
quantity of liquid effused, and the principal seat of the 
affection is in the joints of the Angers and toes, and the 
hip-joint. 

Patients suffering from diabetes, on the other hand, may 
I symptoms resembling those which are 
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obserTed in the initial period of tabes. The earliest, most 
frequent, and, diagnoatically speaking, most important 
symptom in tlie sphere of tbe nervous system which occurs 
in diabetes, is one which we also know as a symptom 
of tabes (p. 205) and spinal neurasthenia, viz., a sensa- 
tion of fatigue, lassitude, and utter want of muscular 
energy. This does uot depend on tbe emaciation of the 
muscles, which is one of the later symptoms of the malady ; 
biit comes on, without any apparent cause, either in the 
lower extremities or in the loins, and may be severe 
enough to raise a suspicion of spinal disease. There is 
difficulty in walking ; the movements are slow, awkward, 
and without vigour. This lack of power may come on 
quite suddenly, for instance after a slight accident, and is 
possibly owing to defective muscular nutrition from the 
blood being aaecbarine. 

Various forms of paralysis are also observed in diabetes, 
which may be local, partial, and incomplete ; or there may 
be regular hemiplegia. The latter may come on suddenly, 
with apoplexy, and may get well in a few days, just as 
occurs in tabes (p. 19i), and there may be a repetition of 
these symptoms at some subsequent period. In other cases 
the apoplexy proves fatal, or there may be simple loss of 
consciousness without subsequent paralysis, or a bad 
attack of vertigo. Again, paralysis may come on without 
being preceded by apoplexy ; and hemiplegia of one side 
may be combined with monoplegia of the other. Mono- 
plegia is indeed so frequent in the course of diabetes that 
it is always incumbent on the practitioner to examine the 
urine for sugar in these cases. Palsies of this kind may 
be confined to a limb, or part of a limb ; to a single muscle, 
or a small group of muscles in the face ; and they affect 
frequently the tongue and the muscles moving the eye- 
ball. They may be quite transitory, indeed last for a few 
hours only, and are often incomplete. 

Difficulty in speaking may be either asic 
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or tbo anarthric kind, ot be simply owing to genei 
debility combined with dryness of the tongue, 
times, there is a more or leas complete loss of the 
for words. A temporary kind of aphonia is probabl; 
owing to transitory paralysis of the mnscles of the laryn: 
There are not as yet any very conclusive obserTationa 
palsies of the muscles of the eye, although Kiwatkowsl 
has recorded a case of paralysis of the fourth nerve 
diabetic patient, and the rectus esternus has been torn 
paralyEed under similar conditions. 

Another interesting symptom in the motor sphere 
iliabetes is a tottering gait, especially in the dark. Thi( 
may be combined with "pins and needles" in the low( 
extremities, just as in tabes. Indeed, one cannot help beii 
struck by the close similarity of many of these syrapt( 
to those of locomotor ataxy. 

A symptom, however, which is frequent in diabetes, ; 
absent in tabes, is cramp in the legs, which occurs chiefly 
at night, and leads to sleeplessness. The latter, however, 
may also occur in diabetes simply from the nutrition of the 
brain being impaired through the saccharine blood 
it insomnia appears without any apparent cause, diabef 
may be suspected. In tabes, insomnia occurs general!] 
only during attacks of lightning-pains or crises of 
description. 

On the other hand, wo find in diabetes symptoms whi 
again closely resemble those of tabes, viz. : — In the sphere 
of sensibihty local areas of anEesthesia and analgesia, ho 
that hairs may be pulled out without causing any pain to the 
patient. More frequently there are complaints of tingling, 
tightness, cold, heat, and numbness, especially in one or 
both lower extremities or in the sexual organs. Like the 
tabid patient, the diabetic is exceedingly sensitive to 
cold. Tactile sensibility may vanish, so that the patient 
is unable to hold a pin between his fingers without look- 
ing at it. Some patients lose the proper sensation of the. 
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grouud ou which they are walking. Pain in the joints, the 
loins, the haunches, and the back is common ; and it aeems 
particularly to invade the neck, where it is felt aa a hum 
or the bite of a dog, and is combined with stiffness of the 
muaeles. This rigidity extends occasionally from the back 
of the head down to the sacrum. There may also be 
headache, pressure ou the top of the head, and various 
forms of neuralgia, more especially symmetrical and 
obstinate sciatica. Lightning-pains, similar to those of 
tabes, have likewise been observed, and may, if combined 
with difficulty in standing, plantar antesthe si a, and areas of 
hyperaistheaia, lead a hasty observer to the diagnosis of 

Sexual desire is generally in abeyance. In men there ia 
frigidity and impotency ; in women, actual repugnance to 
connection. Certain neuroses, such as asthma, angina 
pectoris, etc., may resemble the laryngeal crises which 
are known to occur in tabes. Deafness is more frequent 
in the diabetic than in other persons, and seems sometimes 
purely nervous, while in other cases it is owing to lesions 
of the middle ear. Anorexia and perversion of the sense 
of smell have also been observed. 

Certain peculiar nutritive disturhaDces which we have 
seen to occur in tabes (p. 218) may also occur in diabetes, 
more especially perforating ulcer of the foot, bed-sores, 
localised sweating, and muscular atrophy. 

An additional element of uncertainty in these eases is 
tliat sugar may be found in the urine of the tabid (p. 263); 
while on the other hand Pavy has shown that the palsies 
aad other nervous symptoms of diabetes may occur some 
time before the diabetes appears, or just when, in conse- 
quence of treatment or otherwise, the sugar disappears from 
the urine, or after it has been completely absent from it 
for several months consecutively. The other symptoms of 
diabetes, such as hunger, thirst, polyuria, emaciation, etc,, 
may under such circumstances not be very marked, and 
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where the nervous symptoms which have been deecril 
are very prominent, as is chiefly the case in. those havin] 
inherited the neurotic constitution, diabetes and tabes may 
indeed resemble one another in the closest possible mauueri 
ao closely indeed that occasionally a decision would be 
actually impossible witbout our sheet-ancbor for tbe diag- 
nosis of tabes, viz., Westphal's and Argyll-Kobertsoii's 
symptoms, which never occur in diabetes, and therefore 
are of the utmost value when we are called upon to decide 
the nature of such excessively obscure and doubtful cases. 

Amblyopia and amaurosis also occur in the coura 
diabetes, adding another symptom common to both 
eases. Here, however, the ophthalmoscope steps in, si 
ing that in tbe amblyopia of the earlier stages of diabetes, 
the fundus of the eye is normal, or that there is at most a 
slight congestion of the optic disc. The amblyopia of 
diabetes is indeed owing to paresis of accommodation, 
which is no doubt caused by the saccharine state of the 
blood. It may, therefore, be compared with urieniic 
amaurosis, where occasionally likewise no ophthalmo- 
acopic changes are observable. In general tbe two eyes 
are unequally affected; all objects appear to tbo patient in 
a kind of yellowish haze ; and this is worse after meals, A 
eeverer form of true amaurosis may come on towards the 
end. This is owing to glyeosurie retinitis, and resembles 
albuminuric retinitis, and the changes in the retina seen in 
pernicious ansemia. Htcmorrhage occurs almost invariably, 
and this may lead to secondary parenchymatous retinitis. 
Simple atrophy of tbe optic nerve may, however, likewiss 
exist, and thus render the diagnosis even more doubl 
The commonest cause of defect of sight in diabetes, hoi 
ever, is cataract, wbicb does not occur in tabes, and th< 
fore may be utihsed for diagnostic purposes. 

The patient whose case (No. 55) is described on p. 1! 
and who Buffered from tabes combined with glyoosi 
had been pronounced to suffer from diabetes by a 
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inguiehed phyBician, and on this account been sent to 
Nenenahr — a apa utterly unsuited for his condition. Tliie 
shows the practical importance of the diagnostic tests be- 
tween tiibca and diabetes which I have mentioned. — 

Amblyopia and amaurosis from oplic atrophy in tabes 
may be distinguished from impairment or loss of vision 
tbrough optic neuritis, such as we see it in tumour of the 
brain, meningitis, abscess, and softening of the hrain from 
embolism or thrombosis, etc., chiefly by the evidence ob- 
tained with the aid of the ophthalmoscope. The ophthal- 
moscopic signs of optic atrophy (p. 172) are chiefly pallor 
and excavation of the disc, the edge of which appears 
extremely sharp ; while in optic neuritis, on the contrary, 
we have increased redness, swelling and cloudiness of the 
disc, the edge of which is blurred and imperceptible, the 
centre being darker than the periphery, while the veins 
are enlarged and the arteries narrowed. The other clinical 
symptoms of the two afl^ections do not present such a 
striking contrast. It is true that in optic atrophy one eye 
always commences to fail before the other, and that 
optic neuritis is often at once bilateral ; yet the affection 
may also commence in one eye in optic neuritis. Vision I 
becomes impaired or lost in both diseases, and ia both ' 
there is limitation of the visual field, and achromatopsy, 
red and green being lost before blue and yellow. In 
general, however, optic neuritis is much more rapidly 
destructive of sight than atrophy, for blindness may occur 
in the former within two or three days, while it will take 
at least as many months or years before sight completely 
fails from optic atrophy. Blinduess, however, never comes 
on instantaneously from optic neuritis, as it will do from 
embolism of the central artery of the retina. From this it 
will be seen that the ophthalmoscopic signs are by far the 
most valuable. Charcot relates a case where it was 
difiicult to determine whether a patient was suffering from 
tabes or from tumour of the occipital lobes of the brain, 
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and where Galezowski w 

diagnosis by menns of the ophthalmic 

to say that this ease occurred at a time when Westphal' 

symptom was not yet habitually utilised in France, 

otherwise no such difficulty could have 

tumour of the hrain, wherever situated, the tendon refloxi 

are invariably exaggerated, while in tahea they are lost. 

Lightning-pains are often confounded with neuralqia, 
e especially when they affect chiefly or exclusively the 
sphere of s. certain nerve or nerve-branch. The pain in 
both affections may he equally severe, and present the same 
characters at- regards intermittenue, etc. A search for 
other symptoms of tabes, however, will in casea of neu- 
ralgia be generally unsuccessful, while iu tabes it will, 
result in the discovery of the loss of the knee-jerk, Argyl 
Robertson's symptom, etc, 

Gastralgia, on ivhicb Clifford Allbutt' has recently dii 
coursed so eloquently and impetuously, may at first sight 
closely resemble the gastric crisis. The pain ia equally 
intense, and the attack liable to come on suddenly and 
without much warning. Yet gsstraJgia occurs 
young women, and ia often preceded and followed by othi 
symptoms of stomach -derangement ; while the gasti 
crisis occurs chiefly in men in tiie prime of life, is ac 
panied by other symptoms of tabes, and rarely by 
tinuous derangement of digestion. 

Enteralgia, as described by the same observer, may oeci 
as a pure neurosis or as a symptom of gout ; and it 
closely resemble the intestinal crisis of tabes. The sev 
of the pain is very great in both eonditiona, for Allbut^B 
patients also complain of " stabs and racking of a knife," 
and of sueh frightful agony that death aeems preferable to 
the torture they endure. The pain of enteralgia ia 
seated in the right iliac fossa and the umbilicuH. 
ralgia of the liver, kidney, rectum, and bladder 

' " Oq Viaoersl NeuroseB," p. 30. London, 188*. 



a 



THE DIAGNOSIS OF TABEB SPnTALIB. 285 

to full into the same category ; and bo would neurotic 
attacks of diarrhoea. The latter occur from nervoiia oauaes, 
and are generally associated with other neuroses, BUch aa 
migraine, cardio- vascular instability, etc. In all these 
affections the presence or absence of the knee-jerk will, in 
the last resort, be of decisive diagnostic importance. 

In those cases of tabes where gastric crises form a pro- 
minent symptom, certain diseases of the stomach have until 
quite recently been confounded with the cord-disease ; and 
the diagnosis of ulcer or cancer of the stomach, or of biliary 
and renal calculi, has been freely made. Hmmatemeais 
more especially has until lately been almost invariably re- 
ferred to ulcer or cancer of the stomach, but we know now 
that it is a symptom which is apt to supervene towards the 
end of the gastric crisis, and simply through excessive ner- 
vous irritation without actual disease of the stomach. Tet 
there are many points which will help us towards a proper 
diagnosis of the case We h uld member that ulcer of the 
stomach is much mo f ij t women than in men, 
whUe in tabes the re he; that it is more com- 

mon in advanced age wh 1 tab a disease of the prime 

of life ; that the pai f 1 Iw ys comes on after, and 

in consequence of, tat j, f d wh le the gastric crisis of 
tabes is quite uninfluenced by this ; that in ulcer the pain is 
generally localised in the epigastrium or left hypochondrium, 
or in a certain portion of the hack, and there is tenderness 
on pressure, while in the gastric crisis the pain shoots over 
a considerable area, and is not materially increased, but 
often rather relieved by pressure. Vomiting in ulcer is not 
common, and almost invariably ceases after the food ingested 
has been brought up, while in the gastric crisis it is 
incessant, and continues long after the contents of the 
stomach and duodenum have been voided. Ulcer is dis- 
tinguished by its chronic course, and the gastric crisis 
by an extremely acute occurrence. Fiually, in ulcer the 
jllar reflex is present, and in tabes it is absent. 
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Perforation I'f the stomach and bowel, occurring from ulef 
atiou, roaemblea in some respects the gastric crisis 
is intense pain in tbc abdomen, and vomiting, and it may 
occur where tliere has been only little coiuplaict of previous 
ill-henltli. But in the gastric crisis the patient is restless 
and writhes about in bed, while in perforation he keeps 
perfectly still in the recumbent position, and dreads the 
slightest movement ; the symptoms of peritonitis soon 
become developed, and are then unmiatakeable. The pas- 
sage of biliary and renal calculi is sometimes ushered in by 
symptoms exactly resembling the gastric crisis ; and in 
such cases we have occasionally to rely exclusively 
Westphal's symptom in our diagnosis of the case. Dila- 
tation or atrophy of the coats of the stomach, on the othi 
hand, are on account of their essentiatly chronic court 
not likely to be confounded with gastric crisis. 

Cancer of the stomach occurs mostly in advanced age: 
there are almost invariably long-standing symptoms of 
indigestion, with pain in the stomach, whether the latter 
be full or empty, and great loss of appetite, emaciation, 
and a greenish or jaundiced complexion. The symp- 
toms do not vary much from day to day, but it should he 
remembered that the first symptom of gastric cancer may 
be hiomatemesis. Westphal's symptom will in any doubt- 
ful case clear np the nature of the affection. 

The urinary troubles from which many tabid patients 
suffer are in practice frequently referred to local diseases of 
the urethra or bladder. The aid of the bougie or catheter is 
called in, and the patient is frequently made much worse 
oy this local interference. There can ho no doubt that the 
tabid are extremely vulnerable ; and if the symptoms 
described on p. 206 be present, the surgeon should never 
omit to look to the knee-jerk. If it is found to be absent, 
local instrumental interference can in most cases do no 
good, and may do a great deal of harm, I am inclined to 
believe that, at least in a certain number of those cases of 
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fatal oatheteriam which Sir Andrew Clark recently brought 
before the Medical Society of Lorkdoa, incipient tabea may 
have been present. It is true that it was stated that no 
poat-mortem change was discovered in any important organ ; 
but it is at le^t possible that the spinal cord may not have 
been examined with all duo care, including more especially 
hardening and gCainiug. In all cases of impotence, sperma- 
torrhaa, and satyriasis which may come under our care in 
practice, a special search for other symptoms of tabes 
should be instituted, ae these symptoms acquire an entirely 
different signiiicance when owing to tabes, from what they 
have if due to local disorders of the sexual organs and 
other conditions. 

Attacks of hemiplegia and aphasia, which we have seen to 
occur in tabes (p. 194), may be puzzling unless the history 
of the case be known. A mistake in diagnosis will here often 
lead to a wrong prognosis, as the hemiplegia and aphasia of 
tabes are almost invariably temporary, and not owing to any 
structural lesion of the brain. The patellar tendon reflex 
is here again of the greatest scmiotic importance, and its 
loss will show the nature of the case more definitely than 
any other symptom. 

2. The second or ataxic stage of tabes shows such highly 
characteristic features at first sight that the disease can 
hardly be confounded with any other at this period by e. 
competent observer. 

It has been stated that tabes has been occasionally con- 
founded with chorea ; and it is quite true, that " muscular 
madness " occurs at a certain period of the ataxic stage of 
tabes {p. 232), as well as in chorea. Nevertheless it seems 
almost impossible to mistake either of these affections for 
the other, Chorea occurs chiefly between five and fifteen 
years of age, anil much more frequently in the female 
than in the male sex ; moreover the choreic twitches occur 
epontaneously, and in an entirely different manner from 
what is seen in ataxy. It seems equally impossible to 
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mistake tabes for parat^sie agitans, in which tlia cbief 
symptoraB are tremor during rest and loss of muscular 
power, while pain is ever absent, and the tendon reflexes arc 
normal. Other forma of paralysis, owing either to cerebral 
or spinal disease, are Jiatinguished by loss of muscular 
force, which latter in the second stage of tabes is almost 
invariably normal. In ordinary hemiplegia and in trans- 
verse myelitis the patellar reflex is increased, unless, vphat 
is rarely the case, the lumbar enlargement should happen 
to be affected. 

MuUiple sclerosis may be distinguished from tabes chiefly 
by the peculiar rhythmic tremor which is seen when volun- 
tary movements of a certain extent are made or intended to 
be made ; by muscular rigidity ; and increase of the tendon 
reflexes. Disease of the cerebellum, such aa tumour, softening, 
etc., causes a staggering or "reeling" gait, like that of a 
drunken man, with an impulse to fall backward, forwards, 
or to the side ; the patient does not use his eyes as crutches ; 
there is generally severe continuous pain in the hack of the 
head, which often extends from thence in gradually dimin- 
ishing intensity to the other parts of the head ; vomiting, 
optic neuritis, vertigo even in the horizontal position ; no 
pain, anesthesia, paresthesia or analgesia in the limbs ; and 
no signs of ataxy of the upper or lower extremities in 
horizontal position. 

Chrome spinal meningitis is often present aa a compUcatil 
in the second stage of tabes (pp. 14, 42), and may 
pectod when there is much pain and stiffness in the back, 
with tenderness on pressure; primary spinal meningitis, 
however, cannot be confounded with tabes, as it cauMS 
paralysis with muscular rigidity, and no ataxy. I 

3. The terminal stage of tabes may possibly be confoundaA' 
with the terminal stage of a number of chronic aSectiona 
of the nervous centres. When complete paralysis of the 
bladder, bowels, and lower extremities has been establisheil, 
when bed-sores have formed on the sacrum, the heels, 
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other parts, when the patient is blind, deaf, emaciated and 
helpless to the last degree, then we have indeed to deal 
more with approaching dissolution of the nervous centres 
than with any definite localised affection. General para- 
lysis of the insane may be combined with tabes in various 
ways, so that occasionally the cerebral and in other cases 
the spinal symptoms predominate ; yet in more definite 
and less diffuse lesions the diagnosis cannot be doubt- 
ful. In many cases of tabes the mind remains clear and 
unclouded to the last ; there are no delusions ; speech is 
rarely much, if at all, affected, and the pupils are equal. In 
general paralysis, on the other hand, the speech is always 
affected ; the pupils are generally unequal ; there is tremor 
of the tongue and facial muscles ; failure of memory, 
delusions, and imbecility. In cases where general para- 
lysis becomes complicated with tabes, or vice versd, the 
patellar reflexes are absent ; but where the disease is 
entirely or almost entirely cerebral, these reflexes are either 
normal or more frequently exaggerated. 
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CHAPTER VIII. 

THE PEOGNOSIS OF TABES SPINALIS. 

As late as 1851, Romberg wrote that there was 
for putientK of this claa^ ; that sentence of death had bet 
passed upon them, and that it was but eommon humanity 
to inform them that therapeutic interference could only 
injure. Trousaeau, in 1862, said that the prognoi 
extreme gravity, and that the multiplicity of the remedif 
uaedfor combating the disease testified to their uselessnesi 
Ducheune, in 1877, gave a somewhat more hopeful viewi 
and laid stress on tlie importance of an early rccogniti 
and persevering treatment of the complaint. Vulpian, in 
1879, considered the prognosis serious ; for although the 
disease was sometimes arrested and for a time even 
proved, it had in general a progressive tendency, and 
patient must die of it unless he were carried off by soi 
intercurrent affection ; while during life he was torturecE 
by pain, sickness, the horrors connected with the affections 
of the bladder and bowels, blind, deaf, unable to earn hia 
living, and entirely dependent upon others. lu 181 
Leyden said that we were not only unahji 
the lesion of tabes to disappear, but that there wns h&i 
any prospect of our ever attaining tliis end in future. 

It appears to me, that since the discovery of the pi 
which ayphihs plays in the etiology of tabes, and likewi 
since the discovery of n symptom which allows 
recognise the latter malady in the very beginning, ih* 
aspect of this question has become entirely changed, 
know now that any one who has at any time suffei 
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from coiiBtitntional syphilis may, at & period more or less 
remote from the infecting sore and the secondary manifea- 
tatioua, become affected with tabes. The period of latency 
Taries, according to the casea which have been reported in 
this volume, from twelve months (p. 95) to twenty-seven 
yenrs (p. 121); and a patient, tbereforo, who has once been 
sypbilitic, cannot consider hioaaelf safe from the liability to 
tabea for the better part of his life afterwards. This fact, 
which can no longer be disputed, involves a serious respon- 
sibility on the practitioner who has to treat a. patient 
affected with venereal disease. We have seen that more 
especially those persons who suffer from comparatively mild 
secondary symptoms, and who are therefore insutEciently 
treated, become later in life the victims of tabes (p. 84); 
and this disease would, probably, never have become de- 
veloped in them if the syphilitic taint had been energeti- 
cally and perseveringly combated at the time of its first 
manifestations. 

When the venerable Bicord attended the meeting of the 
British Medical Association at Birmingham, in 1873, he 
delivered an addresfe in which he stated as the outcome of 
his unrivalled experience in the treatment of syphilis, that 
a patient who had been properly treated for two years sub- 
sequently to his having contracted the infecting sore was 
cured, and might consider himself free from any liability to 
further secondary or tertiary manifeatations, 

I would, therefore, say to the practitioner : Ponder well 
over Ricord's teaching : take syphihs well in hand at the 
earliest stage of it. Do not comfort the patient who comes 
to you with an infecting sore with speedy prospects of 
a cure, but tell him plainly that be has become inoculated 
with an insidious and dangerous poison, which may maim 
or kill Jiim sooner or later unless he submits to systematic 
and persevering treatment. Do not rest in your endea- 
vours until yon have reason to believe that every germ and 
vestige of that fearful virus has been thoroughly nprooted 
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anil destroyed. Examine those of your patienta -who h»*l 
bad Hecoadary symptoms, from time to time for the knee- 
jerk ; inquire of them whether they have had temporary 
double vision or incontinence of urine ; examine them 
for Argyll-Robertson's symptom ; aud if they should 
complain of a sensation of a tight rope round the chest, 
do not at once rush to the diagnosis of dyspepsia aad 
flatulence. Do not think that every severe pain 
the legs is owing to rboumatism or sciatica ; hunt for thi 
symptoms of tabes in cases of grave laryngeal, gastric, a 
intestinal troubles, which may have been preceded 1 
syphilis. More especially should you find the knee-jeifts 
absent, take it to be a warning that that terrible malady^ f 
tabes, has pushed forward its outposts, and is on the point a 
of invading the system. Set to work,' then, at once to J 
obstruct its further progress by every means in your power, J 
and let us thus, by suppressing that most painful diaeaaeg 
locomotor ataxy, add one more trinmph to the viatoriaa | 

PHEVENTIVE MEDICINE ! 

I have, then, no hesitation in stating that the progi 
of tabes has, in consequence of the advance of our know- 
ledge of the causes, the early symptoms, and last, not 
least, our means of treating the disease, become much 
more favourable in recent years ; and I am convinced that 
when the malady is better known in all its details to the 
entire profession, and therefore more clearly and readily 
recognised in tlie very beginning, the prognoKis will be- 
come more favourable still as time goes on. In cases where 
the primary aud secondary manifeatatioas of syphilis have 
bee?i insufficiently treated, the patient should be subjected 
to n prolonged course of specific treatment. By doing this 
I have in many cases of this kind, in which the prognosis 
appeared to be primd facie extremely unfavourable, suc- 
ceeded in arresting the further progress of the disease, 
and in preventing any subsequent manifestations of the 
syphilitic dyscrasia. Some patients, in whom a vast dett^ 
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r of mischief had already been done, have to all appeitrance 

permanently recovered; and I am convinced that by far 

the Jargeat majority of them would never have suffered 

from syphilitic disease of the nervoua centres — which is 

day by day killing many persons and crippling a good many 

I more — if the primary sore and the earlier secondary symp- 

1 toms had been treated in that systematic and persevering 

I manner which Rieord has shown to be necessary. 

Although we, therefore, look upon cases of tabes no 
I longer as hopeless, we must, nevertheless, not disguise from 
f ourselves the fact that it is one of the most obstinate com- 
I ]daints with which we have to deal in practice; that some 
I of its symptoms, more especially optic atrophy, may pos- 
L Bibly be arrested in their further course, but that any actual 
I mischief which has been done in such parts as the retina is 
Ifrreparable ; that the disease is never a mere functional 
r derangement, but at the very beginning one of destruction 
I of tissue; and that the patient is, therefore, even at best, 
limdwhen his health has been apparently restored, more 
Tulnerable than another whose spinal cord has never suf- 
fered, and less able to stand the wear and tear of life than 
he was previous to the affection. 

I now proceed to consider how far the possibility of 
recovery in tabes is limited by the peculiarities of structure 
of the affected parts, and of the disease which has invaded 
them. With regard to the latter, it must always be kept 
in mind that there is never, at any time, a mere functional 
or prodromial stage, in which we could assume that we had 
simply to do with finer molecular changes in the nutrition 
of the affected parts, which might be easily rectified ; but 
that there is actual sclerosis from the very beginning. 

Experiments in animals, more especially by Eichhorst 
and Schieferdecker, have shown that a division of, or 
injury to, the cord may to some extent be repaired, more 
especially where the injury has not been very extensive, 
and where the animals are young; and that this repair is 
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cbiefl; seen in the nerve-tubea, and much less, if at all, iii'| 
the ganglionic eella of the grey matter. The morbii 
iLnatomy of the human subject has ehowa similar resultoi! 
In patieatB who have dieil of transverse myelitis as well] 
as of tabes, newly formed nerve-tubes have been found by] 
the liide of wasted fibres, and apparently originating froi 
them ; and the persistence of the asis-cylinder, which 
formerly believed to be necessary for regeneration of th( 
tube, has been shown not to be indispensable. Gangli 
cells, which are more highly organised than simple n€ 
tubes, appear to be incapable of regeneration. The large-' 
cells in the anterior cornna of the cord, which perish in 
infantile paralysis, have been found completely wasted 
years after the attack of that disease had taken place, and 
even after considerable recovery of motor power 
muscular tonicity had taken place. The nerves of tl 
higher organs of special sense, which have a particularly 
complex and highly specialised structure, would appear to 
he primd facte incapable of repair. Indeed, it is found that 
the rods and cones of the retina and the fibres of the audi- 
tory nerve contained in the crista of the semicircular 
canals of the laembranoua labyrinth, when once 
injured by hicmorrhage, atrophy, or other morbid proceast 
can never recover. The patient whose case (No. 53) 
described on p. 176 got perfectly well of all symptoms 
tabes, except of the deafness which had been caused 
him by an attack of auditory neuritis. With regard to thi 
capacities of the neuroglia in this respect, only little 
known ; and equally little about any recuperative poi 
of the coats of the blood-vessels which may have 
pathologically altered. 

Although, therefore, the central nerve-tubes, which 
the principal seat of the lesion of tabes, have been shown 
to he capable of regeneration, it is nevertheless probable 
that any very extensive reproduction of them is rare, more 
especially in persons of a somewliat advanced age. Till 
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cure ot the aymptoms of the disease 'which we may wittiest 
clinically hae therefore to be attributed to the circumstance 
that, apart from the perished or incurably diseased fibres, 
others have been in a state of only commencing Jegenera- 
tion, which latter was not only arrested, bnt actually 
repaired ; while again others, which would no doubt 
eventually have succumbed to the same morbid influence, 
were spared altogether. More especially in recent cases, 
a more or less consiiierahle number of nerve-tubes is 
left, which may not only be saved from destruction, but 
which may bo considerably strengthened, by the use of 
proper stimulants. Finally, the "law of substitution" may 
become to some extent operative, causing healthy fibres in 
the neighbourhood to perform the work of others which 
have perished. If, then, we observe clinically that the 
eymptoma of tabes gradually improve and vanish, we must 
not assume that all the anatomical changes which have 
taken place in the central nerve-tubes have been re- 
paired ; hut that there has been improvement in the 
nutrition of those fibres whose structure was not irre- 
trievably damaged, and vicarious action on the part of 
neighbouring tracts. 

From these premises, then, it appears that, under favour- 
able circumstances, the two principal symptoms of tabes, 
via., the lightning-pains, with all their modifications (crises, 
etc.), and the locomotor and static ataxy may wholly or 
partly yield to therapeutical measures. The same may be 
said of the vesical, rectal, and sexual troubles. With re- 
gard to the muscular atrophy, which not uufrequently 
accompanies tabet;, less hope may he indulged in, as we 
have seen that ganglionic cells, when once destroyed, are 
never repaired. Yet we must not lose sight of the fact 
that, where only some portions of these cells remain 
physiologically active, they may still be able to exert a 
powerful influence on nutrition aud tonicity, Adamkiowicz ' 
' " Wiener Medieiniache PresBe," No. 9, 18S3. 
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lias recently seen a case in. which the pressure of a tumour^ 
in the left side of the cervical enlargement of the cord had! 
caused the ganglionic cells of the (iontral grey matter ti 
reduced to the thirty-second part of their original size, and^ 
yet no wasting of the muscles corresponding to the injured 
parts hod taken place. Finally, the optic and auditory 
atrophy of tabea may under favourable circumataccea he 
arrested in their further course ; but from the highly* 
specialised structure of the involved nerves, a repair c 
destroyed tisane cannot be expected. 

The prognoaia of tabea can therefore, on the whole, I 
present not be considered so dismal as most of the autho>l 
rities quoted above would lead us to believe. We poasess.l 
in mercury and iodide of potassium true specifics for the ' 
dyscrasia which in the enormous majority of cases leads to 
tabes ; and we possess likewise in electricity, nitrate of 
silvefj and ergot of rye, remedies by which the nutrition _ 
and functional activity of the central nerve-tiibes 
wonderfully promoted and stimulated. Much must always'l 
depend upon the time when the patient comes under treats ] 
ment, upon hia obedience to our rules, upon his age and 1 
general stamina, as well as upon a variety of r 
vidual circumstances. While we cannot hope to cure the*! 
fully- developed malady, we know that at least in a certnla.B 
proportion of cases where the disease was not very iatt 
advanced, very great improvement, and, in some 
lesB complete recovery, has taken place. 

The patient whose case is described oa p. 264, and vh^a 
was well advanced in the third stage of tabes, madft^ 
wonderful strides towards recovery under proper treatment, 1 
until an unfortunate relapse into dissipation arrested htB I 
progress, and killed him. Patients who give themselves 1 
unreservedly and absolutely up to our rules and prescrip- 
tions, and consent to live by command, even in the smallest 
details, while they are under our care, have an inflnitelj 
better chance than those who criticise our i 
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refuse to obey us implicitly. Tben the external cireuni- 
stances of tbe patient are of the greatest importance. Out- 
patients of hospitals have no chance of recovery ; the 
poor, or even those who are not able to have everything 
that ia necessary for them, should be admitted as in-patienta 
at the earliest possible period. Those bom with tbe silver- 
spoon in their mouths are, here aa elsewhere, the favourites 
iu the race to get well. Temperament and individual con- 
stitution are likewise of great influence ; the rnko will 
succumb more quickly than the philoHopber. Of two of 
the most marked cases of tabes which I ever saw, one 
occurred in a peer, who being of slight physique, and calm 
and fastidious by temperament, stirrouuded himself with 
everything that may adorn life, aud found oonriolatiou for 
his infirmity in the arts and literature. He lived to the 
age of sixty, after hacing been subject to the complaint 
for upwards of thirty years, and having hardly ever 
experienced really severe suffering. The other case was 
that of a hot-tempered Irishman, who, after having made a 
fortune in Australia, returned to England to spend hia life 
in the wildest excitement, intrigues, and dehaucbory of 
every description. He died within four years from the 
outbreak of the malady, after having undergone the 
moat frigUtfnl tortures which man may be called upon 
to endure, and having seen an originally herculean con- 
stitution undermined and wasted in a comparatively short 

Generally speaking, the natural oonrae and evolution of 
tabes are slow, A number of years will mostly elapse, 
even without active treatment, before the malady becomes 
fully developed ; and there is on the whole therefore not a 
great tendency on the part of it to shorten life. Many 
persona autfering from it reach a good age ; and the disease 
often remains stationary for many months. NevertboJesa, 
patients may die in the first stage, more especially in con- 
sequence of the various crises to which they are subject, 
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and any of which may terminate fatally. Others show, 
some time after having been affected with tabes, great 
loss of resistance to injurious influences, and succumb 
to bronchitis, pulmonary congestion, and similar affec- 
tions which, otherwise, only rarely carry off men in the 
prime of life, when placed in favourable circumstances. 
The patients also seem to have a particular tendency to 
catch typhoid fever and similar infectious or contagious 
diseases ; and their chances of surviving for any length of 
time, are therefore, on the whole, more precarious than 
those of others. It will, however, be imprudent even in 
the last stage, when the patient is hardly more than a 
living skeleton, to predict a fatal result within a short 
time, as in some cases toughness and tenacity are seen 
in place of vulnerability; and although the patient may 
be said to be dying by inches, yet the process of dis- 
solution may be at the last surprisingly slow, and devoted 
and intelligent nursing will occasionally rescue the patient 
from the very jaws of death. 



CHAPTER IX. 

THE TKEATMEST OF TABES SPINALIS. 

If any al ess is to be achieved, the treatment of 

tftbee mu t b peraeTSred with systematically for many 
months an 1 ome cases for years. Sest is of great im- 
portan e a d we must endeavour to arrange all conditions 
of 1 f e a fav u ably as possible for the patient. I am not 
a pa t an of a1 Eolute rest, either mental or physical. 
Hammond mentions a case where a man suffering from 
tabos was obliged to keep to his bed for twelve months 
consecutively, on account of a mismanaged fracture of the 
thigh-bone, and who, when he got up, was found to be 
quite free from ataxy. This I believe to be an excep- 
tional occurrence, aa complete rest for a considerable time 
generally makes the patient more lame than he was before, 
and also depresses the vital powers considerably. I there- 

Ifore, even in those cases where walking is very troublesome, 
enconrage the patient to take some gentle exercise, as far 
as is possible, several times a day. 
Excesses of every description must be strictly prohibited. 
Indulgence of the sexual desire is more particularly banofnl, 
and alcoholic intemperance hardly less so. The patient 
whose case is described on p. 26i was, although in the 
third Stage of the disease, improving in every respect 
under treatment, when the effects of a drinking-bout 
carried him off in a abort time. 
In the following instance, the sexual act proved very 
injiiriouB : — 
Case 73. — In September, 1882, Dr. Grasemann re- 
quested me to see a manufacturer, aged fil'ty-two, married, 
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who had for the Inat four yenra complained of " neuralgia 
in the left arm, chiefly in the neif;hbourhooil of the deltoi 
muscle, with a " rheumatic " BwolJing in the left thumb. I 
The case looked at first sight like one of rheumatic gout j I 
but on closer inquiry it turned ont that the patient hat 
had syphilis badly twenty years ago ; that the kuee-jerk waj 
gone in both sides ; that there was not only " neuralgia,"^ 
but also ancesthesia and analgesia in the left arm ; t 
the pattout bad occasionally had shooting -pains in 
right arm and right leg, not of extreme violence, 
nevertheless of a severe kind ; that his bladder was i 
sluggish, and his sexual power diminished. On 
occasion lately, when he had had intercourse, it wai 
an unsatisfactory character, snd immediately afterward^ 
he felt as if he were choking or fainting, and 
from such an amount of proritration that he was unabla 
to leave bis bed for two days. At the same time all thd 
other symptoms from which he had suffered had becom 

Over-exertion on a single occasion may hurry the patie; 
almost immediately from the second into the third stage a 
tabes, as was tlie case in the following instance: — 

Cage 74. — A commercial traveller, aged forty, single, 
admitted into the hospital imder ray care in January, 1878j 
He had exceeded in drinking and sexual indulgence 
had delirium tremens five years ago, and chancre, gonoi 
rhfea and stricture before then. He had also sufiered I 
good deal from exposure in the Tropics. Two years i 
he first felt a difliculty in walking, and was then j 
mitted into the hospital at Buenos Ayrea, where 
remained for throe months, and got better and worse, o 
and on. At present there is ptosis of the left eyelid i 
paralysis of the rectus internus and obliquus superior c 
the left eye. There is no sign of optic atrophy, and n<U 
further symptom in the upper portion of the body. Lo\r 
down he has numbness in the hips, tiiighs, legs, and feeu 
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more especially the latter ; lightning-pa, ins chiefly in the 
right leg and foot, but occasionally likewise in the left. 
The " shoots " last for a few seconds, after which he is 
quiet for an hour or so ; then there is another attack, etc. 
He feels the ground as soft as velvet. Two months ago 
he wus still able to walk three miles at a stretch, when one 
day, on crossing a street, he had to ran fast in order to 
avoid a cab going over him. This seemed to give him a 
strain in the back, and ever since he has been itJmost 
paralysed. He is now utterly unable to walk, even with 
assistance, although he has little difficulty in crossing 
one leg over the other, and in moving his legs in 
bed. He can only stand when supported on both sides, 
and would fall at once if let go. When standing in this 
fashion, he cannot take bin eyes oS his feet. The 
bladder is weak and sluggish, but does not give him 
much trouble ; the bowels are regular; the sexual power 
is diminished, but he liaa still desire, and erections and 
emissions of semen in his sleep. In this case the patient 
"jumped," as it were, from the second into the third stage, 
as he became completely helpless almost directly after 
running a few steps. 

Smoking does not seem so injurious, and a cigarette 
or a mild cigar may be oucasionally allowed to those 
who are fond of this pastime. Exposure to cold, on the 
other hand, is most injurious (p. 99), and should be 
carefitlly avoided. 

The diet must be nutritious and easily digestible. 
Mutton, either roast or boiled, poultry, and the whita 
kinds of fish, such as sole, whiting, and cod, are better 
than the heavier meats or salmon. Tea and coffee 
should be -taken in strict moderation; of wines, only 
claret and the higher class of red Hungarian wines are 
to be allowed. These may be suitably mixed with Salu- 
taris or ApoUinaris water. Spirits, slierry, port wine, 
the heavier Burgundies such as Chombertiu, champagne. 



302 SCLEROSIS OF THE SFIKAL OOBS. 

anJ Ijottled beer, hIiouM be avoided altogether. Wher 
ayraptonis of geuiiriil debility and impaired nutrition are* 
prominent, pliosphonis and cod-liver oil, or malt extract, 
are useful. Phosphorus may be given either in the form 
of the French pearl, which is stated to contain 1-32., 
part of a grain, but probably contains only half thai 
quantity ; or as phosphide of zinc, made up into a pill 
with sugar of milk and glycerine of tragacanth, the doa^ 
of this being a quarter of a grain. 

The treatment of the er/pkititic dt/scrasia is of paramoni 
importance, and most successful when carried out in 
first stage of the malady. Mercury ia here our sh 
auchor, and may be given either as perchloride or biniodidt 
or by inunction. TJie latter is by far the most effectivf 
way of administering the medicine ; and in carrying it 
out I greatly prefer the oleate of mercury to the dirty 
and uncertain bine ointment of the Pharmacopeia, in 
which the metal is rubbed up with lard and suet. In th^ 
oleate sixty grains of the red oxide of mercnry a 
dissolved in ten drachms of oleic acid, forming e 
cent, solution, of which as much as a whole or half ^ 
teaspoonful should be applied at bedtime with 
and then covered with a silk handkerchief, or rubbed b 
the patient himself into the skin for a few minutes, 
inaer surfaces of the thighs and arms are the best pi 
as sbaorption from there is most active This apphcatiof 
rarely cause muth irritation , but occasionally an eothy- 
matousrash is prtduced which however, subsides quickly, 
and maj if necot'*arv be treated by astringent lotions, 

Subcutatienu'* injection of the perchloride of mercury i 
a quick although rather painful mode of obtaining t 
effects of the metal without diiordeiing the stomach, 
initial dose should be the t^v enty-f ourth part of a grain 
the perchloride dissolved in fifteen minims of water, 
mode of treatment can only be carried out in stout p« 
aa the medicine has to be deeply injected into the cellnl 
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tissue of the buttocks. la tliin persons audi an injeetioii 
would cause a conaiderabJe degree of irritation. If no re- 
action follows the injection of the doae mentioned, it may 
be gradually increased to the sixteenth or twelfth and even 
sixth part of a grain, and be repeated daily or every other 
day. In case the twenty -fourth part of a grain should 
cause irritation, the doae may be further diminished. As 
much as half a grain has occasionally been injected, but 
was found to produce symptoms of mercurial intoxication. 
Ijit'geoia has recommended the injection of morphia, together 
with the sublimate, the formula being — 

In Hydrargjri perchloridi . . gr. iii. 

Morph. hydrooUor. . . . . . . gr. JB3. 
Aq, dest. . . . . . . . . J iii. 

Miec. flat isjectio hypodenuica. S. Dose IS minimB 
(1-32 grain ot the percbloride). 
Other preparations of mercury recommended for injec- 
tion are the perohloride of mercury and sodium (Stern), 
the albuminate of mercury (v. Bamberger) and the pep- 
tonate of the metal (Friedltender). None of them, however, 
seem to possess any decided advantage over the per- 
cbloride. 

There is no necessity for causing salivation. If the 
gums should be slightly touched, and the mouth be un- 
comfortable, a gargle of the glycerinum boracis in elder- 
flower water is an excellent application. 

I generally combine iodide of potassium with mercury 
in the beginning of the treatment ; and this may be given 
in doses varying from fifteen to one hundred and twenty 
grains per diem. Sometimes it is found that the larger 
doses agree hotter than the smaller ones ; but where the 
stomach refuses to take the drug easily, ammonia, arsenic^ 
dilute hydrocyanic acid, and aimilar correctives must be 
added. 

In some cases the iodide of sodium acts better and 
:he potassium salt ; but the latter 
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is in tiic majority of cases by far the most eScctt 
the two. 

Increases in the dose of the iodide mnst be made, mora 
especially in cases which progress uufavourably, a: 
after a short improvement in the symptoms, a i 
rapid deterioration takes place. This has been occasionaUyfl 
assumed to forbid the further exhibition of the drug, ' 
the result that the patient has become hopelessly disei 
Practitioners are still, as a rule, afraid of giving large doses 
of this medicine, and disinclined to continue it for any 
length of time. It is, however, impossible to cure tha 
syphilitic dyscrasia with five-grain doses of the dm 
given twice a day for a fortnight. The time during whicl 
mercury and iodide of potassium should be continued, i 
the doses in which they ere to be given, must depenil 
upon the individual aspect of the case. 

In the second and third stage, the effects of the epecifl 
treatment arc not nearly as marked as iu the first. Nevra 
thelesH, it is our duty to submit the patient to it, unlead 
indeed, his system has already become saturated witH 
either mercury or iodide of potassium. In this latter caaa 
and also where there is no syphilitic history, we have fe 
resort to the use of ergot of rye and nitrate of silver. 

If either of the drugs mentioned or the application o 
electricity prove useful iu tabes, after the specific treatmei 
has failed to do good, this is no proof whatever for aEsum<n 
ing that the affection was after all not owing to syphilis. 
It is a matter of daily observation that maladies or symp- 
toms are caused in the first instance by specific blood- 
poisons, such as gout, syphilis, diphtheria, and others, 
but, after having existed for a time, acqnire an individn- 
ality of their own, and demand different remedial measures 
for their removal. Thus an eczema or a neuralgia may 
originate from a gouty condition of the blood, but may 
after a time become autonomous, and yield rather to local 
applications than to internal remedies intended to cooibat 
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f the gouty diathesis. lathe same monner tabes, although 
f 'Owing to and first set up by syphilis, may, if it lasts for 
a number of years, become inaccessible to ant i- syphilitic 
leilicatiou, and require a completely difEerent treatment. 
f 'I have never seen a patient more thoroughly syphilised 
ie whose case is described on p. 264 ; yet he 
k remained uninfluenced by anti-syphilitic treatment, and 
I improved considerably under ergot, silver, and electricity. 
The patient whose case is related on p. 176, recovered 
iompletely under the influence of the liquid extract of 
t ergot, given in doses from half a drachm to a drachm 
I ibree times a day for about eight months consecutively. 
K,It was a case in which there was no history or evidence 
f syphilitic infection. Ergot, like all other remedies, is 
I' occasion ally disappointing, but is, neverthelesB, a very 
fTalnable remedy for the affection which we are now con- 
sidering, even where there is a history of infection. 

Caee 75. — In July, 1881, I was consulted by a mer- 
v-chant, aged forty-two, married, and father of three chil- 
dren, who bad bad syphilis ten years ago, and had for 
the last three years suffered from lightning pains, with 
ataxic gait, together with Komberg's and Weatphal's symp- 
toms. He was recommended to go to Aix-la-Chapelle, 
where he had two hundred iutinotions without the least 
beneBt. I now put him on ergot, under the influence of 
which he improved considerably. When he first came to 
me, be was so chilly that he had to sit in his office quite 
covered over with rugs ; the bladder was so irritable that 
at night he had to get up at least four times to void the 
urine, and frequently wetted the bed. He was subject to 
bad attacks of ligbtning-pains, and bis hands and feet were 
BO benumbed that there was hardly any use in them. Six 
weeks afterwards his circulation was so much improved 
that ho could sit for hours in bis office without feeling 
chilly, and without nigs; the pain was much less severe ; 
ier had quieted down to such an extent that he 
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w&s ouly obliged to get up once iu the night to pass his 
water, and he no longer wetteil tlie bed. The sensation 
in hiH hands and feet had become normal, and he walked a 
great deal better. 

On the other band, Grasset' has lately aeen ergot to 
do harm in the case of a male patient, who bad auSered 
from tahea for some years, and who took at first four 
grains of the drug per diem, and had this gradaaliy 
increased until be took fifteen grains per diem. On the 
second such day the patient appeared to have lost hia voice 
and the power over all the liraba, SeiiaatioQ was dimi- 
nished ; he bad no puin, but he eould neither sit up nor get 
up, and Bcemed completely paralysed. The ergot was then 
discontinued, with the result that these symptoms dis- 
appeared, and the patient gradually returned to hia pre- 
vious condition. This roust be a very rare occurrence, 
as I have never seen anything even approaching to it. It 
shows, however, tbat the ellecta of the drug require to 
he carefully watched. Charcot is in tbe habit of giving 
ergot for four days, and theu discontinues it for the next 
two, and so on. 

Nitrate of silver was first recommended for tahea by 
Wanderlich in 1858, and has since then been largely used 
with varying results. At first observers were unanimous 
iu their praise of the drug ; but after a time it fell into 
disuse, and it is at present not so favourably looked upon 
as it was twenty-five years ago. I have all tbe time, since 
I first commenced the use of this preparation, remained 
faithful to it for certain cases, more especially where pain 
was a prominent symptom, and have often aeen patients 
derive great advantage from it. I prescribe it chiefly in 
those cases in which there is no evidence of syphilitic 
taint, and ivhere patients have had a sufficiency of anti- 
syphilitic treatment without being apparently much the 
better for it, as far as the cord-lesion is concerned. I 
' ••Ptopii Mediosl," No, 11. PuriB, 1883. 
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generally give it in doses of one-eighth to one-fourth of a 
grain. It ia important to recollect that all organic sub- 
stances reduce nitrate of silver, whether in substance or in 
solution ; and pills prescribed to be made up with liquorice, 
taraxacum, crumb of bread, etc., are, therefore, practically 
inert. This explains sufficiently why eo many practi- 
tioners have seen no good results from the use of this 
drug ; and it ia singular to find so excellent a chemist as 
the late Peter Squire^ directing it to be mixed up with 
crumb of bread, which contains sutficient chloride of sodium 
to decompose the silver completely. I have for years past 
been in the habit of prescribing the nitrate to be made up 
into a pill with argUia or bolus alba (silicate of alumina), 
which cannot possibly decompose it. The initial pre- 
scription, ordering the eighth part of a grain, reads as 
follows : — 

I 

^^^K More recently. Martindale° Las recommended kaolin 

^^Rtintment as an CKcipient. Kaolin is native silicate of 

alumina, which has been purified from free silica and 

undecomposed felspar, and is made up into an ointment 

with equal parts of vaseline and paraffin. 

Shortly before or after taking the silver pill, the patient 
must not take anything salty, as this would decompose 
the nitrate, and form insoluble chloride of silver. Our 
object must be to change the nitrate in the stomach 
into the albuminate of silver, which is soluble iu diluted 
lactic and hydrochloric acids, and may, therefore, be 
I ftbeorbed; while chloride of silver, which is formed 
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when table-salt ia in the stomach, and also when some- 
what large quantities of the nitrate are taken, ia only 
soluble in ammonia, snil evacuated with the ffeces. It 
is, therefore, important that the patient should not par- 
take of any highly salted food either before or after taking 
the pill ; while a little milk taken immediately after it 
would tend to promote the formation of the soluble albu- 
minate. The same congiderations show that it is useless 
to prescribe large doses of the nitrate. Silver has been 
found in the urine and the bilo, and, if given for a consider- 
able tim.e, will accumulate in difEcrent parts of the body. 

The slaty discoloration of the skin which is known as 
argjria, and caused by the prolonged exhibition of the 
nitrate, is fortunately now only rarely seen ; and it must be 
pronounced unjustifiable to push the drug so far as to per- 
manently disfigure the patient. Argyria when once estab- 
lished is incurable, the silver being deposited not in the 
epidermis, but in the corium. Removal of the epidermis 
by means of blisters has therefore not the least effect ; 
nor does iodide of potassium or suhsulphite of sodium, 
which have been recommended for internal use, eliminate 
the d^osit. It is therefore our duty, when prescribing this 
preparation, to stop short of a quantity which would cause 
discoloration. Krahmer^ has, shown that the minimum 
quantity of the nitrate which will produce argyria is 
four hundred and fifty grains. Tlie highest amount given 
should therefore be under three hundred grains. 

According to Liouville, OUivier, and Friedreich, albu- 
miuuria is apt to be induced by a prolonged administration 
of this drug. The urine should therefore be examined 
from time to time while the patient is under its inflaence. 
I must say that I have never found a trace of albumen in 
the urine under these circumstances ; and its oocurrence 
must therefore be exceptional. 

' Theodor Huaemann, " Handbuch d«r gesanunte 
vol. i., p. J64. 2 od edition. Berlm, 1S83. 
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Twaedy,^ of Dublin, has recorded the case of a patient 
affected with locomotor ataxy who had taken it persisteHtly 
in doses of one-third of a grain for nearly twelve jeiira. 
The symptoma of ataxy had completely disappeared, but 
the patient had become argyrised, and showed the peculiar 
leaden discoloration of the skin. 'On the other hand, 
Rienier ' has seen a case of tabes where a patient con- 
Buraad altogether 5,672 pills, and the first traces of 
argyria appeared after twelve months' use, with 2,900 
pills, containing 1,740 grains of the nitrate, or 1,104 grains 
of metallic silver. This patient eventually died of 
pbthiaia, and there had been no improvement in the tabes I 
The peculiar discoloration was disooTered after death not 
only in the skin, hnt also in the mucous and serous mem- 
branes, the blood-vessels, kidneys, mesenteric glands, and 
the connective tissue i the substance of the brain and 
spiral cord did not contain any deposit, but the choroid 
plexuses and the pia and arachnoid were full of silver, 
while the dura mater showed traces of it. The plexuses 
appeared as black as ink to the naked eye ; it was difficult 
to dissociate them ; the tissue had lost its elasticity, and 
the silver was found lying in dense black granules 
regularly arranged on the epithelium, where it formed a 
kind of silvery membrane. 

Bokai,^ of Pesth, has described a case of tabes in which 
the nitrate taken for three months, in doses varying 
from one-seventh to one-third of a grain per diem, cured 
the patient. Only the knee-jerk remained absent on both 
sides. Two years afterwards no relapse had occurred. 
Of course, such cases are exceptional ; and it must be 
confessed that nitrate of silver often proves disappointing. 
Other preparations, such as the oxide, the phosphide 
(Hamilton), and the double salt of iodide of silver and 

' " Medical Times and Gaaatte," March 2iHi, IB33. 
' " Archiv fiir Heilkunde," p. 296. Leipzig, 1875. 
' " Orsoai Hetilap," No, 43, Buda, 1883. 
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In some cases I have found the Huheutaneous injection 
of a silver salt, as recommended by Eulenbarg, extremely 
useful. The phosphate has the disadvantage of not being 
readily soluble in water, while the hyposulphite ia 1 
peculiarly suited for this administration. The formula for ] 

R Argenti cUoiidi reeenB pticcipitali gr, iii. 

Sodii aubsulpbitis . . . . . . gr. xriii. 

Aq^UB! deatill. .. .. .. , , 3 s. 

Miace detur in vitrea fuBoo. -^ S. For subcuttineaua 

injeolion. Dose, from five to twenty minims. 
The same precautions should be taken with thia as w 
tlie injection of the perchloride of mercury (p. 302), 
Rosenthal prefers the acetate of silver for hypodermio 1 
injection. He directs three-qnart«rs of a grain to be I 
dissolved In Lwo aad a-half drachms of distilled water, f 
and to inject of this ten minims. In two cases out of | 
four thus treated, there was striking improvement. 

Chloride of gold and potassium, which has been recom- 
mended by several observers, has proved completely i 
ill my hands. I have given it in doses varying from one- I 
eighth to half a grain for several months consecutively. 

One of the most important remedies which is applicable 1 
to all cases of tabes, whether of syphilitic or non- syphilitic I 
origin, is electricity. Duchenne recommended long ago I 
faradisation of the ekin by means of a wire brush, i 
bination with iodide of potassium and mercury, and staled 1 
that he had seen good results from its use. This pro- I 
ceeding, which had for many years fallen into disuse, has 1 
recently again been strongly recommended by Riunpf,' I 
of Bonn, who recommends to faradise the hack, as well c 
the limbs, systematically for ten or twelve minutes each 
time. This proceeding appears to have occasionally been 
' " Aerztliches Vereineblatt," No. 10,1881; " NeurologiBolieB Cen- 
Iralblatt," Nos. 1 and 2, 1882. 
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1 fluccesgful in his hands. The current-streBgth should be 
I BMch as to eauHB contractions o( the muBcloa supplied by 
\ tlie median nerve on applying the brush to the latter at 
: bend of the elbow. Tiiere is no question that the 
I cord is reflesly affected by thia proceeding, and it is pro- 
I bably owing to this that any therapeutical results are 
I obtained. I prefer faradisation of the skin as an aid to 
the constant current, rather than as a (substitute for it. 

Faradisation of the skin in tabes requiree great 

familiarity with the practico of medical electricity, if it is 

to do good. An exceasive dose may do great harm ; and 

the operator must be well acquainted with the difierent 

degrees of susceptibility of the skin in different parts of 

the body lo faradism. The wire brush used should have 

a large surface, not less than the aize of half-a-crown, 

end mnat be quite soft. The small prickly brushes 

usually sent out with induct ion -machines are worse than 

less. Messrs. Coxeter and Son have made a very nice 

I wire brush for me, which can be strongly recommended, 

I The current -strecgth used must always be moderate, and 

I proportionate to the state of aecsibility. Where anie- 

I sthesia is present, more force should be used than where 

I Bensation is not much impaired. I have at present a 

' patient under my care for whom I use on the left side 

- six, and on the right side eighteea, degrees of Stohrer'e 

[ induction-machine. 

Ls far as electricity is concerned, however, we must look 
I to the constant current aa our sheet-anchor in these cases. 
The constant current is not able to restore central nerve- 
tubes which have been destroyed ; but it has the tendency, 
by its catalytic and stimulating effects, to improve the 
nutrition of those which arc beginning to be diseased, to 
Btrengtben the remainder, and also to some extent to call 
into play the law of substitution, thus causing healthy 
fibres in neighbouring strands to perfonn the work of others 
which have perished. 



OF TBK SPINAL COllD. 

The roerit of having introduced the constant 
the therapeutioa of tabes belongs to Remak, sen., wbo! 
publications were, however, mora those of the enthuaiaE 
than of the sober observer (1858). Subsequently this 
ment was largely roaortod to by Benedict of Vienna, Moritz' 
Meyer of Berlin, and myself, with the result that the 
remedial value of this form of electricity in tabes was 
placed beyond dispute. More recently Erb and Iiis pupils 
have added their testimouy to oura, and at present there are 
few cases of tabes which are not subjected to this mode of 
treatment, InsufGcient acquaintance with the technicalities 
of the electric treatment has, however, frequently been a 
source of disappointment. It is not desirable that the 
novice in electro-therapeutics should win his first spurs 
in eases of tabes. Patients of this kind are generallyi 
extremely sensitive, and errors in the mode of applicatioi 
are apt to be punished by a speedy deterioration of then 
condition. 

The principal rule in applying the current is, that 
applications should be short and gentle. I frequently m 
only one or two milliampferes, and consider Liiwenfeld's 
recommendation of five to fifteen milliamperes risky, Wl 
must, however, act according to individual circumstances 
for where the principal symptoms are anaesthesia and loss 
power, a greater current-strength may be used than where' 
we have to do with lightning-pains, parsesthesia, and ten- 
dency to crises of different kinds. The application of largsi] 
electrodes (about five inches by two) to the apini 
most important proceeding. Here, again, the aspect of the" 
individual case has to guide us fo a considerable 
Where signs of irritation preponderate, the cathode should 
be placed at a distance from the spine. In such cases I 
put the large anode to the region of the lumbar enlarge* 
ment, and the cathode to the epigastrium, for two, three or 
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four minutes at a time ; afterwards I place the anode to the 
cervical spine, and the catliode on the sternum, for froin two 
to four minutes. Where dehility without irritation seems 
prominent, the cathode is placed to the cervical spine, and 
the anode immediately helow it ; the latter is left in situ 
for a minute, or a, little more, then moved further down, left 
on again, and so until the whole of the spine has received 
its influence, the whole application lasting about flye 



Moritz Meyer and Erb prefer the application of the 
cathode to the region of the cervical sympathetic nerve, 
the aDode being placed to the opposite aide of tlie spine, 
and gradually conducted downwards. This is a useful 
application, but is frequently not weU borne, as shown by 
giddiness, swimming in the head, buzzing in the ears, and 
other unpleasant symptoms. I therefore prefer one of the 
direct applications to the spine which I have mentioned, 
with a current of moderate force, and then add a still 
more gentle application to the sphere of the cervical 
sympathetic nerve, for one or two minutes at a time at 
each side. For the latter I have occasionally used only 
the fifth or tenth of a milliampfere, and yet with decided 
rBHults. 

Neftel recommends an application to the head as well as 
to the spine. For the latter he places the cathode to the 
neck, and the anode to the lumbar spine ; he begins with a 
feeble current, which is then gradually increased. After 
three minutes the current- strength is again diminished, and 
the anode is then passed several times slowly down the 
spine, over the spinous as well as the transverse processes. 
Meyer and Brenner speak highly of the application of the 
current to tender points, which may be diaeovered about 
the spine. Such tender points are, however, only rarely 
met with, and it is still doubtful whether much importance 
is to be attached to them. 

Certain local applications of the current may be also 
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used with advantage, in order to stimulate the action of tl 
bladder anil the bowels, to relieve pain and ansesthesia, etc. 
Theae, however, should only play a secondary part 
treatment, the central applications beiug always the moat 
important. 

Galvanic or faradte baths, as at present used, constitute 
form of quackery which should be strongly discountenauoi 
in the treatment of talies. 

Another means, of which some obseryers have seen 
siderable results, is water in the widest sense of the wi 
Patients with tabes are frequently treated in hydropathift' 
establishmenta, and the peculiar fervour which ia charae- 
teristic of most water-doctors has been shown in their 
reports of the success achieved in such cases. It has, 
however, gradually been ascertained that the variooB 
applications of hot as well as cold water do honn in place 
of good. Sea-baths, vapour and Turkish baths, ordinary 
cold baths, the douche in its various forms, and those 
mineral baths the chief feature of which is their heat, often 
cause a rapid deterioration in the state of the patient. On 
the other hand, it has been found that tepid baths, of a 
temperature varying from 80° to 90", and of short duration, 
that is to say, from four to ten minutes, act beneficially 
and this principle holds good not only for ordinary 
hut also for mineral waters. 

Rosenthal ' states that a judicious hydrotherapeutii 
treatment allays central irritation, strengthens the nervous 
system, and diminishes its undue excitability and the dan- 
gers to which it is exposed on account of its sensibility to 
atmospheric changes. He recommends chiefly friction with 
a cloth dipped in water between 55° and 65° ; a cold com- 
press should be applied to the head, and the patient be 
placed in a bath of 75° to 68°, into which cold water is 
slowly poured until the temperature is lowered to 64° or 

'"Diseasea of tlie Nerrous System," vol. i., p. 259. (Amsriaan 
edition.) New York, 1870. 
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61°. The pfttieat ehould remain in this bath from four to 
eight minutes ; he is then showered, anil friction applied to 
the back. When the procedure is over, the patient should 
feel thoroughly comfortable, and he enjoined to take some 
exercise in the open air. 

Mineral waters and hatha have been employed for the 
cure of tahes ever since the disease has been known, and 
generally with unfavourahle results. The thermal springs 
of Gaatein, Wildbad, Teplitz, and other similar Spas, which 
are so useful for many forms of rheumatism, gout, neur- 
asthenia, and other conditions, are utterly unsuitable for 
tahes. The journey to and from a Spa alone often does 
a great deal of harm. In recent years the brines of 
Oeyniiausen and Nauheim have acquired considerable 
reputation, I regret to say that I am unable to speak 
■well of their effects. All the patients whom I have sent 
to Oeynhausen returned in a worse condition than they 
left : one had a stroke of paralysis while there ; and in 
another, soon after his return home, an acute form of 
general paralysis of the insane supervened, rendering it 
necessary that the patient should he placed under restraint. 

The Aix-la-Chapelle trealment, which under the auspices 
of Drs. Braiides, Eeumont, Schumacher II., and others, 
has become an established institution, consists of the 
simnltaneous use of mercurial inunction and the external 
and internal use of the sulphurous waters of that Spa. It 
is believed that by the use of tiiese different agents at the 
same time, more benefit is produced than by either of them 
eingly ; and there can he no doubt, from the positive state- 
ments of reliable observers, that the Aix-la-Chapelie treat- 
ment is frequently successful in tabes. It is, perhaps, in 
the nature of things that I should only have seen patients 
in whom it has been either useless or ppeared o do ha m 
yet I have found this so frequently to he he case ha I 
feel it incumbent upon me to reserve my jud m n about 
the real merits of the Ais-la-Chapeile eatm n n bes 
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Freiicli observers expresa the higlaeat opinion of 
mineral waters of La Malou, near Montpellier, in the de- 
partmeut of I'Heriiult, ■which contain iron, alkaliea, and 
traces of arsenic, with carbonic acid gas, liesides which they 
have a high temperature. Grasset^ quotes some wouderful 
cures from a little book of Privat's, which are worth meu- 
tioiiing. A man, aged thirty-Beven, fell into the water in 
winter, and was obliged to keep his wet clothes on for 
eight honrs subsequently. Five weeks afterwards lightning- 
pains, constipation, sluggishness of the bladder, and sexual 
debility supervened. Fifteen months afterwards there was 
right ptosis and double vision, ataxy, incontinence of the 
urine, impoteney, and acEesthesia in the lower limbs. In 
this state the patient arrived at La Malou, walking with 
crutches. He took twenty batlis, after which the pains 
disappeared, and he was enabled to return to work. Three 
years afterwards, however, he had a relapse owing to ex- 
posure, and the disease after that ran its usual course. 
More extraordinary is the case of a doctor who was, at 
twenty-nine years of age, affected with erratic pains, motor 
incoordination, strabismus, paralysis of the third nerve, 
gastralgia, dyspepsia, obstinate constipation, sluggishness 
of the bladder, abaohite impoteney, and plantar an Eesthesia. 
This went on for eight years, the last two of which he 
spent in his room or bed. Two successive seasons at La 
Malou were followed by considerable improvement The 
year after he did not return there, and lost what he had 
gained. He then came back, and had two courses of treat- 
ment annually, for tonr or five years consecutively. The 
pain gradually diminished ; the motor power was fully 
re-established ; and ultimately the plantar ausesthesia dis- 
appeared nineteen years after the begiuuing of the malady. 
Tabes in La Malou seems occasionally to assume extra- 
ordinary forms ; thus Privat mentions tlie ease of a man 

' "Ttaifd Pifllique dig Malndiea du Syetfnie Kerveni," 
2nd Bdition. Monlpellier, 18S1, 
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who coiild only walk with the aid of a stick or an arm, 
but who, daring his criiies of eomnambnliam, which came on 
every eight or ten days, could walk quite easily and without 
a stick ! Seeing the extraordinary benefit which patients 
seem to derive at La Malou, it is siugnlar to find Grasaet 
stating, almost on the same page, that " the prognosis of 
tabes is most serious, and that it is an incurable disease " ! 
The description of the cases just given is not sufficiently 
detailed to enable me to speak definitely abont their nature; 
but as Cbarcot and Combaj, of Montpetlier, appear to send 
patients with tabes habitually to La Malott, it is possible 
that the treatment there may occasionally do good. We 
must, however, be cautions in accepting the statements of 
local Spa doctors, who are invariably inclined to take a 
rose-coloured view of the effects of their own waters. 

Nen-e-stretchiTig, for the relief or cure of tabes, has had a 
short and not very brilliant career. The operation was 
originally introduced into surgical practice by Niissbaumj 
of Munich, in 1873, for the relief of pain, and proved 
successful in an intractable ease of " painful spasm in the 
left arm." The first English surgeon who performed the 
operation was the late Mr. Callender, who cured a neuralgia 
in an amputation-stump by stretching the median nerve 
(1875). Since then norve-stretching has been frequently 
resorted to, in the belief that the effects of it were peri- 
pheral, but more decided than those of neurotomy or neu- 
rectomy. Jt was assumed that the molecular condition of 
the nerve was altered ; that undue excitability m the motor 
as well as in the sensory sphere was dimmisheJ , and the 
success of the proceeding was a'lcribed to tbe breaking up 
of adhesions of the nerve with the surrounding tissues. 
Vogt' of Greifswald, whose able essay on this subject ap- 
peared in 1877, came to the conclusion that, by stretching, 
the nerve-fibres were separated from the neurilemma, that 
the blood-vessels in the sheath of the nerve were stretched 

J " Die NarTendehnung in der chlriirgiachen Praiia." LeipEig, 1877, 
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and loosened, and that thereby tiie nutritioa of the nerve 
itself was improvod. He denied that the operation had 
any inflneuoe on the nervous centres. 

In 1879, the medical world was startled by a publication 
of Langenbuch,' of Berlin, in wiiich nerve-stretching was 
atrougly recommended for the cure of tabes, A patient, 
who was believed to be suffering from that disease, was 
subjected to stretching of the sciatic and crural nerves, 
apparently with benefit as far as pain and ataxy were con- 
cerned. Three months afterwards, the pain being severe in 
the anna, the brachial plexus was stretched by the same 
surgeon, with the result that the patient was seized by an 
epileptiform convulsion, and died on the o[terating-lable. 
The spinal cord was sent to Professor Weatphal for exami- 
nation, and he found that the case had not been one of 
tabes, nor indeed of any spinal disease. 

Although, therefore, the first step in this matter was 
hardly encouraging, Langenbuch nevertheleaa continued to 
operate on patients suffering from tabes, and started the 
theory that this operation had a beneficial influence on the 
nervous centres. He stated that, by stretching, the morbid 
products of sclerosis were necrosed, and therefore rendered 
fit for absorption, while the operation at the same time 
afforded a powerful stimulus to the remainder of healthy 
nerve-tubes, and thus enabled them to do their work better. 
Carried away by his enthusiasm for this procedure, the 
same surgeon actually stretched the nerves of the sphincter 
ani for tenesmus of the bowel, and the pudendal nerves in 
order to stop the habit of masturbation ! ! The latter opera- 
tion was followed by septiciemia, convulsioua, and death, 

I " tjber Dehnimg groBeet NerTBnslamme bti Tabea Doraalii." 
" BerlinBr klin. Woohensulirifl," No. 4B, 1879 ; itlao No8. 2i and 27, 
1881 ; also Nob. 12 and 13, 1882. Laageabmh ha-, mora eapeoiallyin 
thia country, baen frequently eontounded with the veteran eurgioll 
maater, Von Laagewirck ; aiid on aocouDt of the eimilarity of tho C«0 
names, partioular attention Las been directed to this matlar. 



TH& IBEATUENT OF TABES SPINALIS. 



319 ■ 



Langenbuch's publications naturally aroused muck atten- 
tion in the city where he performed his operations ; and 
the results which he asserted had been obtained were sub- 
jected to a somewhat searching criticism, which proved 
decidedly unfavourable. Thus he had reported a ease as 
greatly improved, which had been seen by Remak, jun., 
both before and after the operation ; and Remak reported 
that the patient was worse after the streCching. In another 
ease of quite recent tabes, Bernhardt reported that, six weeks 
after the operation, the right leg, in which the crural nerve 
had been stretched, was paralysed ; that the patient then 
suffered from severe intercostal neuralgia, and some time 
afterwards had lightning-paina in the legs. Before the 
operation the patient could walk pretty well, bat five 
months afterwards his legs were quite useless. In a third 
case, in which Langenbuch had reported improvement in 
cutaneous and muscular sensibility, in walking, urination, 
the function of the sexual organs, etc., Bernhardt found the 
patient in exactly the same condition in which he had been 
before the operation. 

Nerve- stretching is by no means devoid of risk,' A 
somewhat considerable number of fatal cases has been re- 
corded by Socin, Billroth, Berger, Benedict, Riegner, Hahn, 
Miiller, Gussenbauer, Hirschf elder. Finger, and others. 
In some of these, undue violence in stretching appearw to 
have been the cause of death, the medulla oblongata Iiaving 
apparently received a shock at the time of the operation. 
In one case, severe vomiting and singultus, together with 
complete paralysis of the bladder and bowels, supervened 
after the operation ; dyspnosa and cyanosis eventually set 
in, and the patient died comatose on the ninth day. In 
other cases the patients have died of blood -poisoning from 
eepticffimia, owing chiefly to infection of the wound by the 
urine and fseces, etc. 
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The literature on nerve-stretching is already ai 
thut it is utterly impoaeible, in the limits of the present 
treatise, to even allude to all the experiments which have 
been made on thin subject ; and wo must refer those more 
particularly interested in it to the admirable lecture 
reeeatly delivered by John Marshall before the College of 
Surgeons, and to the able and paina-taking treatise of 
Stiutzing' of Munich. The latter concludes from his 
experiments ou animals that stretching a healthy mixed 
nerve has in general a paralysing effect on the samei 
which extends pretty equally to the motor, sensory, vaso- 
motor, and trophic fibres. The degree of the paralysis ia 
proportional to the force used in stretching, and the 
symptoms correspond on the whole to those of degenerative 
atrophy of the nerves, although they show naiuerous 
deviations from the typical course of the latter. Even 
where the paralysis has progressed very far, and where 
the force used in stretching has been more than half the 
body-weight of the animal, repair to a considerable extent 
may take place. 

These results are certainly very far from encouragingi 
and do not afford any explanation of the slight therapeu- 
tical effects which have unquestionably iu a few cases 
been obtained. Stintzing has given a careful description 
of four cases of tabes, in which Nussbaum stretched the 
sciatic nerve, either by cutting down upon it or subcu- 
taneously, and has come to the following conclusions* : — 
" Nerve-stretching has an iuflueuco on tabes, which i:i due 
to its action oa the cord itself, as shown by the effecla 
on other nerves which have no connection with the one 
that has been stretched. Kemote effects of this kind take 
place transversely, aa well as longitudinally, throughout 
the cord. They are partly stimulating, partly paralysing, 
I " tj ber Neryendehnimg. Bine ezperimentQlleuQd kliniacheStudie." 
Leipzig, 1883. 
' ZoD. cii., p. 186. 
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and are shown in the sphere of motion, co-ordination, 
the function of the hladder and rectnno, tjie secretory 
functions, the sensory and reflex actions. Sensibility is 
affected in all its different forms, viz., contact, pres- 
sure, farado-cutaneous, temperature, and pain. The most 
constant result ia the relief of pain, and it is for this that 
the operation should be chiefly performed when other 
means have failed, more especially as subcutaneous stretch- 
ing of the sciatic nerve is entirely devoid of risk. Should 
this latter operation, however, fail, the cutting operation 
is not allowable where, in consequence of loss of control 
over the bladder and bowels, infection of the wound may 
he feared." 

Stintzing's statonieat, that siihcutaneons stretching of 
the sciatic nerve is entirely devoid of risk, must, however, 
not be taken literally ; for Baum has recorded the case of 
a young man who died of collapse during tliat operation. 
Inspection, showed multiple hiemorrhagea along the sciatic 
nerve, in all the intervertebral foramina, and in the dura 
and pia mater up to the cervical portion of the cord. I 
have, therefore, arrived at the opinion that nerve-siretdkmg 
is, under any cireumatances, a hazardous operation, in tabes ; 
and I have recently ceased to recommend it. 

A few words must be said about some other remedies 
which should not be used in this disease. Of those, the 
principal one is strychnia, which I have known to do harm, 
whether given per oa or sub cutaneous ly. Counter-irritation 
of the spine was condemned by Romberg more than forty 
years ago, wheu hardly ever a patient came to consult him 
whose back did not show numerous cicatrices owing to the 
seton, the actual and potential cautery, the moxa, and 
capping. While in Pott's disease, and in chronic pachy- 
meningitis coimter-irritation to the spine is justifiable, and 
not unfrequontly followed by tolerably good results, the 
same treatment applied to tabes can only injure by the 
suffering it causes. As a matter of fact, the only form of 
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connter-irritation which is now used in tabea, more espe-J 
cially in France, is the " pointea de feu " by meana i 
FrtqueliD's gas-cautery ; and thoao who use the latti 
profeaa to do so, not for the purpose of curiug the diaeau 
but for the relief of pain. 

For the latter we have a number of other remedies which 
often prove useful. Amongst them are faradisation of 
the akin ; application of a very email circular anode con- 
voying the constant current, the large cathode l>eing placed 
at a distnnce from the affected part ; subcutaneous injection 
of plain water (p. 154), and of morphia and atropia, fol- 
lowed by a few whiffs of ether ; local applications of a. 
belladonna and chloroform liniment, of aromatic spirit of 
ammonia, and of ether-spray ; and for internal use the 
salicylate of soda in ten or twenty grain doses ; hydrate 
of chloral ; tincture of gelseminum ; and bromide of ura- 
nium, in pills containing one- seventieth part of a grain. 

For optic atrophy, De "Wocker has recommended stretoh- t 
ing of the optic nerve ! and Kiiramell, of Hamburg, hwff 
actually performed this operation in three cases, in one oU 
which the results are stated to have been good, while il 
the other two they were negative. Galezowski 
recently recommended subcutaneous injections of cyar 
of gold, one -fourteenth grain as a dose ; while subet 
neous injection of strychnia has been practised for yes 
past without producing much, if any, effect. As I hai^ 
found the general effects of strychnia injurious in tabe 
I would strongly dissuade practitioners from 
to this drug whether for optic atrophy or other symjifi 
toms. 

Where nocturnal emissions of semen are troubles 
bromide of ammonium, combined with hydrate of chtor 
and tincture of lupulus, proves useful. For atony of tb»l 
bowels I can strongly recommend the fluid extract of 
Cascara Sagrada, given in doses of from ten minima to A 
fluid drachm, once or twice a day. For nocturnal iuconti- 
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nence of the urine a piece of goldbeater's skin may be 
placed over the opening of the urethra and fixed with 
collodion ; and in catarrh of the bladder, with ammoniacal 
decomposition of the urine, salicylate of soda internally, and 
washing out the bladder with antiseptics, are useful. 
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CHAPTER X. 



FRIEDREICH'S DISEASE. 



The pathology and causes of this form of sclerosis haT^ 
already been discuBsed (pp. 65 aud 112). We have i 
that it constitutes a diffuse form of scleroaia of different 
portions of the spinal cord and medulla oblongata, which is 
clinically aa well as unatomieally distinct from tabes and 
from insular sclerosis ; and that it tends to appear in 
members of the same family about the time of the < 
velopment of puberty, and in some cases even at an 



The malady generally commences without any appai 
exciting cause or premonitory symptoms, with a 
muscular debility in one or both legs. Walking becom 
difficult, but does not show the peculiar fea 
Duchonne's ataxy. The gait is staggering, like that c 
a drunken person, but the want of co-ordination ia 
creased by shutting the eyes. After a time the troubl 
spreads to the upper extremities, and the finer movemeati 
of the hands and fingers become impossible. The affectioli 
assumes occasionEiJIy the hemiplegic form. The head i 
sometimes seen to oscillate like that of a person who goe 
to sleep on a chair; and this tremor is increased when ti 
patient voluutarLly moves his head. 

There ia also a peculiar form of nystagmus, show 
want of synergy in the muscles of the eyebaUa. Fiie^ 
reich 1 and Seeligmiiller ^ have found this to be one of t 

' " Aiohiv fiir Paychiatrie," vol. vii., p. 235. 1876. 
'2*irf.,vol. i.,p. 222. 1S79. 
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later symptoms of the disease, and distinguished from 
ordinary nystagrauB — such as is seen in children together 
with opacities of the cornea and lens, or strabismus, in 
alliinoH, etc. — hy its non -occurrence during rest. In the 
usual form of nystagmus there is at all times a peculinf 
jestless oscillation of the eyeballs, generally in a horizontal 
direction, but occasionally rotatory ; while the nystagmus 
of Friedreich's disease only appears when the patient 
attempts to fix hia eyes on an object ; and its direction is 
then either horizontal, vertical, or diagonal. If an object 
be moved from one part of the visual field to another, and 
the patient be told to follow it with his eyes, jerky motions 
of the eyeballs are perceived, which clearly show ataxy or 
asynergy, being irregular in character and much slower 
those of ordinary nystagmus. Friedreich considers 
nystagmus to be owing to disease of the nuclei of the 
ocular muscles on the floor of the fourth ventricle. 

After a time the speech becomes slow and drawling, and 
eventually quite unintelligible. The tongue, however, ap- 
pears to l>e freely movable in all directions, can be easily 
protruded, and held out without any appearance of tremor; 
yet in the later stages of the disease there may be tremor 
in the tongue and glossoplegia. Towards the end we 
observe more or less complete muscular paralysis and 
atrophy, and occasionally pain, cramps, and rigidity, 

A curious feature of the complaint is, that sensibility does 
not suffer until the very last ; while in ordinary tabes 
lightning- pains, areas of hyperesthesia and anesthesia, 
numbness in the soles of the feet and the sphere of the 
ulnar nerve, are early symptoms. The sphincters do not 
suffer, and there in for a long time no tendency to bed- 
sores. The cutaneous reflex sensibility and the electric 
tests are normal. The tendon reflexes have not been 
studied in the earlier cases, but, where they were investi- 
gated, were found to be absent. The intellect is normal, 
and the special senses do not suffer. Argyli-Eobort son's 
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Bymptom, which ie so coiuiDon in ordinary tabes, i 
in the complftint uow under con ai deration. In men there 
ia inipotency ; and in women menstriiation is irregular and 
unsatisfactory. Lesa constant symptoms are curvature of 
the spine and a peculiar form of vertigo, which comes ( 
in paroxysms, and is not influenced by the position of t! 
patient when the attack begins. 

The course of the malady is exceedingly slow ; and i 
is only quite towards the end that sensibility becomei 
affected, and that there is tendency to sacral bed-sores a 
catarrh of the bladder, with pain and cramp in the 
Symptoms pointing to an affection of the medulla obv'f 
longata are then apt to make their appearance, vi 
leration of the pulse, excessive perspiration and saliTationt .1 
and diabetes insipidus. Death is preceded by Cheyne- 
Stokes's respiration. In one case the afEection lasted 
altogether thirty-one years ; in another twenty-six ; and 
where death took place at an earlier period, it was owing 
to typhoid fever, to which these patients seem specially 
apt to succumb. They appear to possess only slight 
powers of resistance to the typhoid poison, and collapse 
ia apt to aet in at an early period of the malady. This 
was in some eases no doubt promoted by an excessive 
fatty degeneration of the heart, which was found after J 
death. 

From what we have said it will be apparent that tbel 
disease is as different from ordinary tabes aa one form | 
of Bright's disease from another ; indeed, the symptoniB ' 
resemble rather more those of insular or multiple cerebro- 
spinal sclerosis than the common form of tabes. Sclerosis 
in patches is also liable to become developed towards i 
puberty ; there ia no sentient or sensory trouhle ; the i 
sphincters act well, but there is an affection of speech. I 
and vertigo. On the other hand, the peculiar form ol J 
tremor which is seen in multiple Bcleroaia does not occur in. J 
Friedreich's disease ; and there are exaggerated tendon* 
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reflexes^ spastic gait, and muscular rigidity, strabismus, 
diplopia, and impaired intellect, in multiple sclerosis. 

The diagnosis of Friedreich's disease can therefore rarely 
present any difficulties. Its prognosis is gloomy, and no 
kind of treatment has as yet appeared to be able to arrest 
the progress of the malady, much less to improve or 
cure it« 
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CHAPTER XL 

SPASTIC SPINAL PAEALT8IS. 

The pathology of spastic spinal paralysis, or spasmodic taSa»l 
dorsalis has been shown (p. 51 ) to be as j 
unsatisfactory condition, and to require a great deal oCfl 
farther elucidation by careful anatomical iuvestigatio 
Although there is primS facie evidence to connect this di»« 
ease with primary sclerosis of the Ia,teral colunma, and 
more especially of tbut portion of it which is known k 
the crossed pyramidal strands (p. 11), yet it cannot be a. 
that this has been convincingly proved, and ■ 
therefore, be on safe ground in reserving our opinion o 
the actual anatomical base of this malady. 

The causes of the complaint are aomewhat better know 
We have seen that eating bread mixed with the meal ofl 
lathyrus cicera will give rise to it (p. 71), not only i 
men, bnt also in horses (p. 73) ; that the influence of the I 
neurotic constitution is much more marked in its produc- j_ 
tion than in that of tabes; that sex aud age appear torn 
have very little influenoej and that a syphilitic history ii 
much more rarely obtained in this affection than in tabeftl 
(p. 123). 

The chief symptoms of spastic paralysis appertain totl 
the motor sphere, and consist of loss of power in they 
limbs, rigidity and spasm of the muscles, and exaggeration! 
of the tendon reSexes. The paresis or paralysis generally^ 
affects at first either one or both lower extremities, and! 
the patieut's first complaint is, therefore, of a difficulty ial 
walking. He soon gets tired, aud is apt to drag one o 
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both legs on the ground. Some patients feel the greatest 
difficulty on rising in the morning, and improfe as the day 
advBJices. The legs feel heavy, stifl, and weak ; the loss 
of power gradually hecomes more marked, and eventually 
merges into paresis and completo paralysis. At no time, 
however, is there any ataxy of movements, and it makes 
no difference to the patient whether he stands or walks 
witli his eyes closed or open. 

I have found it most useful, in my examination of these 
cases, to measure the exact degree of muscular force which 
may he present, with a dynamometer constnicted for me 
by Weiss and Son, for ascertaining the condition of mus- 
cular power in the lower extremities. The patient puts 
his foot on this instniment, first in the sitting position, and 
presses as hard as he can ; the excursion of the index is 
then noted, and the latter replaced ; he then gets up and 
puts the same foot on the instnimeut, resting the entire 
weight of his body on it ; the excursion is noted again, 
and the proceeding repeated for the other aide. I find the 
healthy averages to be as follows: — 

Bight side, sitting 140° 

„ „ standing 160° 

Left side, sitting 130° 

„ „ standing 140° 

Now in spiwtic paralysis a considerable diminution of 
these numbers is obtained, according to the degree of loss 
of power which may be present. If these numbers are 
entered each time the patient is thus examined, an objec- 
tive record of improvement or deterioration will be fur- 
nished. In somewhat advanced cases the index t 



The use of this instniment is also valuable for diagnostic 
purposes. My colleague, Hughes Bennett,' has drawn at- 
tention to the circumstance, which has also been dwelt upon 
1 " Medical TiineB Bud Gnzette," Nov. 3, 1883. 
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by Muller, of Gratz, that young women may exhibit 

the signs of primary spaatic paralysia, Bimnlating ecleroe 
and yet evoetually recover. In some Buch casei 
indications that there ie a general hysterical condition, bi 
in others all aigns of hysteria are wanting, 
laments that there is not a single point by means of whii 
we are enabled to differentiate thei^e two conditio) 
although this is undoubtedly of great practical importance 
for many unfortunate women suffering from spinal disease 
are considered hysterical, while others, who by a vigorous 
regime might be rapidly cured, are incarcerated for life as 
hopeless invalids. It is commonly assumed that nothing is 
easier than to distinguish a functional from an organic lesion, 
while in reality, in some cases, nothing is more difficult. 
This is evidenced by the fact that in some instances 
sclerosis and pseudo-sclerosis have only been distinguished 
on the post-mortem table, by the most distinguished physi- 
cians. It is therefore important to know, that the dynamo- 
meter which I have had constructed for measuring the 
force in the lower extremities, will, at least in a certain 
number of cases, enable us to distinguish between 
functional and the structural form of spaatic paralyais. 
the former, although the patient may be unable to v 
the dynamomet«r often indicates a considerable degree of 
muscular power ; while in the latter, more especially where 
the disease is somewhat advanced, the index of the instro- 
ment will only indicate 20° or 30°, hi phwe of 1 40° 
and occasionally will make no excursion at all. 

Symptoms of motor irritation are superadded to the loss 
power at an early period of the complaint. The legs 
occasionally jerked about suddenly, especially after ex< 
tion and in bed ; or there is a peculiar kind of tremor, 
trepidation, which goes on for a considerable time, 
generally in the feet, and spreads from there to the 
thighs, and body. If the patient be walking or stan< 
) occaeioni 
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stumps tile ground with snch force as to shake the room in 
which he ia, and the noise ma^ be heard at a considerable 
distance. Such Bymptoms appear to occur spontaneously, 
but are, in reality, owing to reflex irritation ; for they may 
be caused at any time by a sudden attempt to bend the 
knee, or by dorsal flexion of the foot. As soon as an at- 
tempt at voluntary movement, more especially of the body, 
pulls and stretches the tendons ever so iittle, this kind of 
tremor is prodnced ; and it may be arrested by plantar 
flexion of the foot, whereby the mechanical irritation ia 
connteracted. 

At the same time a peculiar stifFness and rigidity of the 
mnscnlar substance is noticed. This is at first quite tem- 
porary, and chiefly noticed in walking, or when the legs 
are examined and passive movements are attempted ; but 
after a time it becomes more permanent ; and eventually 
complete and permanent contractions, more especially in 
extension, are produced. When the patient is in bed, 
the legs are held in extension and adduction, and great 
difficulty is experienced in changing their position. The 
adduction of the legs may be so strong that the knees 
can hardly be separated ; at the same time the hip-joints 
are slightly flexed( and the legs everted. The rigidity is 
owing to reflectory tension of the muscles, and is, more 
especially in the beginning, increased by the weight of the 
legs as they stand on the ground, or by the least active or 
passive movements which irritate the tendons. When the 
legs are well supported, so that any irritation of tendons ia 
avoided, the rigidity is lessened. 

In connexion with this point it is important to know 
that the muscular stiffness may be greatly diminished by 
placing the patient in a warm buth. The legs are tlien 
carried by the water, and lose a portion of their weight, 
so that the pulling and stretching of tendons which is 
simply owing to weight is more or less avoided. The 
legs are then found to bo no longer fixed in extension, and 
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passive movemeDts are fuimpBrativelj easy. Fercussiiiie 
of tendons has, liowever, the same influence in the water " 
as in the air. It is only the irritation of tendons caused by 
'weight and pulling which is lessened, and indeed remains 
lessened for some time after the bath. Prolonged wornt 
baths are therefore very useful in. the treatment of t 
affection. 

The combination of loss of power and rigidity leads ^ 
a peculiar kind of a walk which has been first describe 
by Erb as the " spastic gait." ' The feet seem to he tisl 
to the ground, which they scrape ; and any slight uneven 
ness, which they may happen to encounter on it, becom 
a great impcdimeiit to progress. When the patient gofl 
downhill, he appears to be dragged along by the simpl*' 
weight of his body ; he is obliged to hurry, and is in danger 
of falling with his face forwards. He walks habitually on 
tiptoe, with the heei:) lifted up, by contraction of the gas- 
trocnemii ; and the points of the boots are therefore worn 
off sooner than the soles or the heels. The whole body is 
generally lifted with each step, and may be either thrown 
backwards or forwards. The legs are too much addueted, 
and can only be separated by considerable efforts on the 
part of the pelvic muscles ; and it may be easily imagined 
that a walk with such difficulties is exhausting to the 1m 
degree. 

It is singular that patients of this kind, when they i 
hardly able to crawl along, can stand without an effort fi 
almost any length of time. A gentleman who waa 
me in November, 1871, by Mr. Maclaren, and in whom j 
have had the opportunity of watching the gradual evolutia 
of this disease during the last thirteen years, related to i 
some carious instances of this. On one occasion when fa 
walking was already very bad, he went to the Derby i 
had the greatest difficulty to walk from his carriage t 
stand with the help of two friends ; but, once there, 1 
' " Kiantheiten des EiiekenmarkB," vol. i., p. 96. Leipiig, 187B. 
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stood for five hours oonaecutively and watched flll the 
races without any fatigue. The next few days he thought 
that he walked a great deal better. Ou auother occasion, ia 
1872, he stood, on the Thanksgiving Day for the recovery 
of the Prince of Wales, in an open shop for five hours con- 
secutively, watching the procession, and again walked much 
better the next few days. It then occurred to him to 
utilise standing for the treatment of his complaint, and he 
went shortly afterwards to the Gaiety Theatre, and stood 
out a. whole performance there. This, however, did not 
succeed ; for he felt much worse afterwards, which he ex- 
plained by the air in the theatre having been very hot and 
stuffy. 

After a time which may extend over several years, the 
upper extremities aro likewise affected. Loss of power is 
experienced in the hands ; the patient has a ditficulty in 
taking hold of objects, in writing, in carving, in dressing 
himself, and more especially in buttoning his clothes. He 
finds it difficult to lift the arm, and to bend the elbow. 
Stiffness and rigidity of the muscles is likewise not long 
in making its appearance, and affects then chiefly the 
flexors and adductors. The fingers are more or less 
clenched into the palm of the hand, the wrist is pro- 
nated and flexed, the elbow sem' flexed or extended, and 
the anna are adducted to the des of the body. Occa- 
sionally, however, I have seen e en at an advanced stage 
of the affection, pure pa alys s without rigidity in the 
muscles of the upper extrem t es 

The disease soon afto wa d nvades the sacro-lnmbar 
and abdominal muscles, causing loss of power and rigidity 
ia them. The abdomen is hard and prominent, and sepa- 
rated from the base of the thorax by a deep horizontal 
ridge. Kespiration is then apt to become diflicult, although 
at this time there may be no affection of the medulla ob- 
longata. The patient can no longer sit up in bed, aud 
gradually becomes more thoroughly helplesa. 
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Occasionally the diseuse asBUraeB the form of hemiplegia 
or cervical paraplegia, so that first one leg and theo tbe 
arm of the same eide ie affected ; or both arms are firat in- 
vaded, and the lower extremities follow suit some years 
afterwards. 

The nest symptom of importance which we liavo to 
consider is the exaggeration of the de»p rtjUxet, which con- 
titiites one of the most charncteristie features of tbe 
disease. The knee-jerk is more particularly exaggerated, 
so that the slightest touch of the ligameutum pateltie with 
the finger or percussion hammer causes the leg to fly for- 
wards. Another mode of eliciting it is to fix the patella 
and push it down suddenly, when clonic convulsions may be 
produced. Percussion of the substance of the quadriceps 
■will have the same effect, the degree of the response being 
inversely proportionate to the distance of the point per- 
cnseed from the patella. It is, however, not only the 
tendon reflexes, hut also the periosteal reflexes which are 
increased ; for percussion of the tibia, more especially 
its internal edge, may likewise cause the knee-jerk to 
appear. This is an interesting circumstance, as it speaks 
very strongly for the reflectory and against the mechanical 
theory of these phenomena. Indeed it seems impossible to 
assume that the knee-jerk thus produced could be owing to 
a propagation of a mechanical concussion to the muscle, 
inasmuch as the slightest blow struck on tho lower end of 
tbe tibia, which could uot have any effect on the thigh, ' 
elicit the response, while powerful blows on other ] 
of the leg have no influence whatever in causing any < 
traction of the quadriceps. 

Afiklt-chmis, which is also called " foot- phenomenon " 
induced trepidation, is another important reflex, and n 
be looked upon as an exaggeration of the normal reflex 
the tendon Acbillis. It is produced by suddenly lifting the 
toes or, better stiil, the front part of the foot with one 
band, while the patient's leg is supported imdei 
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joint with the other hand. We then observe a series of 
rhythmic rauscnliir movements or oscillations of the 
affected leg, which go on for a time varying from half a 
minute to five minutes and more. In advanced cases the 
irritation crosses over to the other side, so that both legs 
are shaken by clonic convulsions, and the phenomenon is 
then called " spinal epilepsy " — a moat unsuitable term 
which should bo discontinued. Brown-S4quard has stated 
that ankle-clonus may be at once arrested by passive 
plantar flexion of the big too ; but such is not the case, as 
it is only arrested if plantar flexion of the foot is made. 
This Utter proceeding neutralises the mechanical irritatioE 
of the tendon Achillis, and therefore arrests its conse- 
quences. The big toe may be ever so mueb flexed, and yet 
the ankle-clonus will continue, provided plantar flexion of 
the foot is avoided. On the other hand we find that, whore 
the gastrocnemii are much contracted, the production of 
ankle-clonus may be rendered difficult or impossible, as a 
certain amount of relaxation of the tendon is essential for 
the causation of the phenomenon. In some eases percus- 
sion of the tendon Achillis will be found more eSective in 
producing the clonus than dorsal flexion of the foot. 

Further tendon -reflexes which may be elicited in an 
exaggerated form in the lower extremities in spastic 
paralysis are those of the glutai and the adductors of the 
thighs, produced by percussion of the lumbar spine ; and 
of the biceps femoris, the semi-tendinosus and semi-mem- 
branosu.3, and the anterior and posterior tibiales, by per- 
cussing thoir respective tendons. 

In the upper extremities, likewise, a great variety of 
exaggerated deep reflexes may be produced. By percuss- 
ing the vertebriB of the cervical spine, various muscles of 
the arm may be caused to contract ; by tapping the collar- 
bone, the pectoralis major and the biceps may be affected ; 
and by percussion of the lower end of the radius and ulna, 
of the bones of the carpus and metacarpus, reflexes in 
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neighboarmg acd distaat muscles may be elicited. 
perioatBB.1 reflexes are iiJso seen, so that on percussing 
collar-bone of one side a contraction occurs in the biceps of 
the other side. Percussion of the internal conilyle of the 
tibia will cause the adductors of the thigh to contract 
powerfully on the same side, and rather less strongly on the 
opposite side ; and a tap on the sternal ends of the 
upper ribs may cause contraction of the opposite pectoralis 
major. 

In some cases considerable differences are noticed ii 
degree of exaggeration of the deep reflexes on the two eli 
more espeeially with the patellar reflex ; and 
generally found that such exaggeration is proportionate 
the loss of power in the limb, la a patient wht 
with Dr. Mackintosh, of the Brorapton Road, in April, 1882, 
and in whom the right leg was worse than the left, the 
knee-jerk was much more violent in the right than 
left side, and ankle-clonus could only be produced 
right, but not in the left foot. 

If a muscle ia made to contract by percussing its tem 
the same may be brought about in a general way 
directly percnssing its substance. A knowledge of 
motor points of the muscles, which is so important 
carrying out faradisation, is useful, as it is chiefly from" 
these points that such contractions may be elicited. 
Striimpell ' contends that such a contraction is frequently 
a reflex proceeding from the fascia of the muscle, uud 
may then affect the entire belly of it just as if the 
tendon had been percussed. This may be seen in the 
gastrocnemius, but more especially in the aemi-membranoaus 
and semi-tendinosus muscles ; and the fact that the effect ia 
greater by percussing the upper than the lower portions of 
the muscle — that ia, farther away from the tendon- 
appears to speak against the phenomenon being owing 

■ "Deutflchea AroMv fiir klinisotie Msdiein," Tol. xzir., p. 1 
Leipaig, 187S. 
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bsnechanical traaBmission of the coucussion. to the tendou. 
pThia, howeTer, does not bold good for all eases ; for I have 
rniready remarked that in spastic pnralyais tho contractions 
I produced Ly percm^sion of the quadriceps are generally all 
more marked the nearer the blow is stnick to the 
[ patella; and the extent of the projection of the leg is 
I seen to become legs and less in proportion as the blows 
I fall liigher up. 

The response to percussion of tendons, fascise, periosteum, 
Ksnd muscles has appeared to me to diSer in certain par- 
I iiculars according to the nature of the lesion by which it is 
■ produced; and whan this part of our subject will have 
llbeen thoroughly worked out, I am convinced that it Vill 
Vb& found to possess considerable diagnostic importance. 

I propose to distinguish amongst the whole class of 
^'exaggerated reflexes : — 
Ist. The cerebral type; 
2nd, The spina! type ; and 
3rd. The muscular type. 

Ist. The cerebral ti/pe is seen where sclerosis of the cord 
is consequent upon brain lesions, such as tumour, soften- 
ing, htemorrhage, and similar conditions. The response is 
moderately quick and very extensive, so that, taking the 
patellar reflex as an example, the leg is thrown forward a 
considerable way up, with a wide swinging motion, and 
gradually settles down again after sorao considerable 
analogous oscillations. 

2nd. Tlie spinal type is seen in spastic spinal paralysis, 
insular sclerosis, and combined system diseases of the 
cord, and is distinguished by an exceedingly quick and 
jerky motion of the log, which, however, does not nearly 
cover the same ground as the reflex of cerebral type. The 
leg is jerked forward most instantaneously ; indeed if one 
might employ a Hibernicism, 1 would say, almost before 
the blow is struck ; and the after-oscillations are of the 
same siiort and jerky character. 
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3rd. The vi( vlmtype is seen in local morbid conditioiie,i 
such aa peripheral paralysie, moro especiallj of the portia 
dura. The muscular contraction which is then observed 
\a very analogous to that which is seen if a constant cur- 
rent i8 made to act on s muscle separated as far aa possible 
from all nervous elements. We perceive, then, not a quidfe. 
jerk of the muscular fibres, but a sort of eluggish wave is) 
the same, which begins slowly, lasts some time, and subi' 
sides slowly. There may be a contraction of the entire 
rauijcle, but the coutraetion is generally stronger in those 
fibres which aro directly percussed. 

The exaggerated tendon reflexes may he still further lar 
creased by the administration of strychnia, and anything 
else that causes an exaltation of reflex excitability ; while 
they are diminished by bi'omide of potassium, and anytJiing 
which has a tendency to subdue that faculty. 

It is generally assumed that the anatomical cause of the 
exaggeration of the deep reflexes is to be found in sclerosis 
of the lateral coltunns, and more especially in that portioa 
of these columns which is known as the crossed pyramidal 
strands (p. H). This, however, is by no means provi 
We know the fimction of the crossed pyramidal strands 
be to carry the orders of the RoJandic convolutions to 
muscles of the limbs, and we should therefore rather expt 
paralysis to bo a symptom of their destruction than exagj 
rated reflexes. Tho latter may be seen in oases whei 
there is certainly no disease of the pyramidal strands, 
for instance, in certain forms of epilepsy, in acute fehi 
complaints, snob as typhoid fever, in consumption and otht 
wasting diseases. We cannot explain this by assuming" 
the existence of anssmia of the cord, as we find that in the 
severer forms of aniemia tho deep reflexes are not exagge- 
rated. The theory that the i-eflex excitability of the 
is unduly increased in eouEeqiience of the influence of 
cortical centres being removed, is idso unsatisfactory 
in hemiplegia after cei'cbral hiemoiThage, where this 
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IB certaintj removed, we find, at least tor a mooth 

after the attack, that the deep reflexes are not exaggerated, 

while the superficial ones are either greatly diminiiihed, or 

altogether gone. It is more probable that there are pecu- 

• liar connexions of different spinal reflectory centres with 

■TBrioas cerebral reflectory centres, and that the changes in 

p reflexes which we observe are owing to changes 

^tn the condition and the relations of some of these several 

lentres to each other ; but the exact way in whicK,the ex- 

Ksggoration of the deep reflexes is brought about has not 

!t been ascertained. 

We occasionally meet, in practice, with cases which have 
itot yet been classified, wliere there is no paralysis, but such 
1 extraordinary exaggeration of the deep reflexes, that 
nralysia is simulated. The muscular power does not 
mffer, and sensibility is normal ; yet the increase of the 
{tendon reflexes is such as to impede all active movements. 
1 patient shows all the cliaracteriatic features of the 
IpBstic gait, with this difference — that he may continue to 
Twalt for hours consecutively, without being actually ex- 
hanated. He has to make similar efforts to those of a 
man who is walking in deep eand, and is therefore more 
easily fatigued than a healthy person, la a bath, how- 

(ever, he may move about without any trouble at all. The 
rigidity of the extensors then ceases, and his legs may be 
flexed with ease. 
Sensibility does not as a rule sufEer in spastic spinal 
paralysis, except when the malady is very far advanced. It 
IB true that in the beginning of the complaint the patients 
occasionally complain of shooting erratic pains in the hack 
and legs, but these rarely reach any degree of severity, 
and are mostly evanescent. There is no anaesthesia or 
analgesia either in the skin or in the deeper parts. The 
superficial reflexes are generally normal. There is no 
muBCTjlar atrophy, the EaraJic and galvanic tests are fairly 
r good, and there is no trouble on tho part of the pelvic 
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Caxe 77.— lu April, 1883, Mr. Bickersteth, of Liverpool, 
requested me to see an unmarried lady, aged twenty-one, 
who had for several years paat noticed a gradually in- 
creaeiog weaknoea in her legs, which had rendered her 
quite helpless. During the last twelve months, how- 
ever, the disease did not appear to have grown much 
worse. She had the greatest difficulty in lifting her 
feet ofE the ground, to which they seemed to cling, 
and which they scraped. Indeed, the gait had the 
true spastic character, and the patieat could only make 
a few steps when supported by others, or when sup- , 
porting herself by taking hold of the waiBscotiug or 
pieces of furniture. There was no muscular atrophy, but 
rigidity, and the faradic and voltaic excitability of the 
nerves and muscles was normal. The left leg appeared to 
he worse than the right. When examined with the dyna- 
mometer for the lower extremities, there appeared to be 
such loss of power in both !ega that the patient was un- 
able to move the index at all. The knee-jerk was greatly 
exaggerated in both legs, showing spinal type (p. 337) ; and 
ankle-cloniia could be readily elicited. Direct percussion of i 
any portion of the quadriceps caused the leg to be thrown 
forward. Passive movements caused an increase in the 
stiffness of the muscles. In the upper estremitiea the 
disease was not nearly so far advanced as in the lower. 
There was a good deal of muscular force, for the patient 
squeezed the ordinary dynamometer with the left hand to 
130°, and with the right to 140°. Both hands, however, 
were shaky, awkward, and stiff, and almost useless for those I 
finer movements which are constantly required in daily life. 
All the deep refleses of the upper extremities were in- 
creased,, more particularly that of the biceps, and the I 
flexors and extensora of the forearms, as well as of the I 
interosseous muscles. There were no symptoms whatever ' 
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was no history of injury or severe 
eneibility was normal everywhere, 
ictiou of the bowels were regular ; 
but the urine had a density varying 
id contained an excess of urea as 
well as of sugar, the latter amounting, in one specimen, to 
nearly forty grains to the pint. 

Spastic paralysis is mostly a very chronic affection, 
which may last for many years without apparently much 
tendency to shorten life. I have never known a patient to 
die of it. Charcot states that those suffering fi'om this 
malady, die of phthisis and other atfections which have no 
immediate connection with the spinal disease ; while Erb 
has seen fatal results from extension of the disease to the 
medulla oblongata, and from blood-poisoning owing to 
cystitis and the formation of bedsores. Occasionally, how- 
ever, the course of the disease appears to be more rapid. 
Thus Hopkins ' describes the case of a porter, aged twenty- 
one, who found, shortly after exposure to wet and cold, his 
legs becoming very weak and tottering. After some months 
.-he lost the feeling in the soles of the feet, and tlie legs 
were so rigidly flexed that they could not be passively ex- 
tended. The urine became alkaline and purulent, bedsores 
formed over the sacrum and the trochanters, the upper ex- 
tremities became rigid, the temperature began to rise, and 
the patient died two years after the commencement of the 
malady. The post-mortem appearances have already been 
desoribed (p. 52), and the case was certainly a very un- 
usual one. 

In a case desoribed by Cahen, the patient, when apparently 
iquite well, suddenly, while walking in the street, lost the 
power over his logs, and conld only half an hour afterwards 
crawl along t« a wall, where he remained standing for 
another half-hour; after that he could walk again quite 
weU. Two years afterwards he had pain in the leg for 
October 1883, 
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a few days, aotl involuutary urination. This latter dis- 
appeared in a week ; but increasing weakness now ap- 
peared in the legs, with tremor and rigidity. Retention 
of urine superyened, and tiae legs became gradually so 
stifE that he could not sit up in bed ; they were strongly 
adducted. He could evQutually only move the toes a little, 
having lost all power over the hips, knees and ankles. 
The patient eventually died of a bedsore which had. 
formed. 

In the further course of the complaint sensibility is a] 
to euSer a good deal. Schnltz mentions the case of B 
patient who had lost the sense of temperature, and burnt 
himaelf with a hot bottle without knowing it. Sluggish- 
ness of, and eventually total loss of power over, the bladder 
and rectum are also apt to come on after a time, while 
sexual desire and power may remain unaltered until a v( 
late period of the illness. 

The brain and cranial nerves are generally healthy. 
have, however, known temporary double vision to occnr 
the beginning. 

The diagnosis of spastic paralysis is often veiy eagy, ! 
sometimes extremely difficult, more especially with regar 
to the question whether there is a decided anatomici 
lesion or not. This difficulty is increased by the circumrl 
stance that there is not a single symptom which is actually | 
peculiar to the disease ; for the signs of motor irritation 
which I have described, and which are the most prominent 
feature of it, may occur wherever there is functional irrita- 
tion or structural disease of the pyramidal strands, frontj 
whatever cause. 

It is hardly possible to confound the disease with fofielj 
in which numerous symptoms in the sphere of sensibiliti 
are to be fonnd, wliere the muscles are flabby, and wherOS 
the deep reflexes show exactly the opposite features t 
what we see in spastic paralysis. 
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In transverse myelith from compressiou or htemorrhage, 
\ the symptoms supervene more rapidly, and show more the 
L purely paralytic character. Rigidity, if it occur at all, 
1 comes ou at a later period of the disease. Sensibility 
& fluffera pari passu, with motility, and the bladder, rectum 
I and Eexnal organs are affected at an early stage. 

spastic paralysis which asaume the hemiplegia 
I form, wilt scarcely be confounded with cerebral hemiplegia. 
I In the latter the symptoms come on suddenly ; there is 
1 frequently loss of consciousness and speech ; and generally 
J deviation of the tongue and paresis of the lower branches 
I of the portio dura. Moreover, in the later stage of cerebral 
imiplegia the leg is almost always more useful than the 
m, while in spastic paralysis the leg is always worse than 
I the correspondiug arm. 

The contractures and palsies which occur occasionally in 
hysteria, do not in general resemble those which we see in 
spastic paralysis. Hysterical contractures mostly come on 
suddenly, over-night, after a violent emotion or a convul- 
aive fit, and afEect only one group of muscles, while all 
I others are left intact. Thus the flexor muscles of the fore- 
I arm may become suddenly contracted, so that the hand ia 
Tiolently clenched and pronated ; but there are no corres- 
ponding symptoms in the other arm, or in the legs. More- 
over there are almost invariably other signs of hysteria, 
such as a highly emotional temperament, a worrying dis- 
. position, globus, aphonia, hemi-aneesthesia, dysuriaj dys- 
f menorrhma, pain in the epigastrium, which ia increased by 
I pressure, etc. 

The aid which we may derive from the dynamoraetei 
■'for distinguishing between sclerosis and psendo-sclerosis hao 
1 already been insisted upon (p. 329). We must, however. 
It thia haa uot yet been ahown to apply to all 
■a of pseud o-i5clerosis, as in some of them the symptoms 
I appear to be almost, if not quite identical with those of 
I actual sclerosis. These cases are even nowadays not un- 
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trequeutly cnlleil hysterical, iilUiough there may not lie a 1 
single symptom of hysteria, and the tempernmeDt of the i 
patient is often exactly the opposite of the hysterical, T 
Fatienta of this kind are often very Ciihn, intellectually 4 
gifted, unemotional, most anxions to get well, and have 
never shown snch symptoms as aphonia, globus, dyHmenor- 
rhosa, etc. Even the further conrse of the disease does 
not invariably lead us to an accurate diagnosis, for although i 
in some recovery takes place, olliers go from bad to trorsOiiJ 
and are no better off for suffering from a mere functional 




Amyotrophic lateral eclerosU is distinguished from spastic I 
paralysis by the occurrence of muscular atrophy in the very I 

^^ commencement of the complaint. Moreover the former I 

^^k affection is more rapid in its course, and generally affects I 

^^H the upper before the lower extremities ; and the lesion h 

^^H the tendency, at a comparatively early stage, to creep up ' 

^^1 to the medulla oblougata. 

^^H It is impossible to distinguish insular sclerosis from 

^^H spastic paralysis when the foimer aSects only the lateral 

^^H columns of the cord. In general, however, certain aymp- 

^^H toms on the port of the brain and the cranial nerves 

^^H will be discovered, TChich will lead ne on the right track. 

^^H These are chiefly nystagmus, a slight degree of optic 

^^H atrophy, drawling speech, vertigo, and failure of intellectual 

^^1 power. 

^^H The prognosis of spastic paralysis must depend upon 

^^H the anatomical changes which may be present, and which 

^^1 it is not always possible to ascertain. There may be 

^^H chronic myelitis, multiple sclerosis, sclerosis confinod at one 

^^H period to the pyramidal strands, with the tendency to ex- 

^^H tend later in life to the anterior cornua, the posterior 

^^^B columns, etc.; while in other cases there is nothing but 

^^^H functional irritation, which may after a time pass oS. 

^^^B Some cases have completely recovered (Erb, Van der 

^^^K Yelden, Hcnck, Schultz, etc.), but this is exceptional where 
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gross anatomical lesions bave occurred. In general the 
disease is apt sooner op later to extend to other portions of 
the nervous system, and gradually to undermine the vital 
powers of the patient. 

The treatment of spastic paralysis has to vary according 
to the cause of the complaint. Where there are decided 
syphilitic antecedents, a specific treatment should be re- 
sorted to, on the same lines as for tahes (p. 302). On the 
other hand, where the sclerosis appears to be functional, 
more especially if the dynamometer does not show any 
actual loss of power, the Weir-Mitchell treatment by 
massage and fara[lisation may prove lieneficial. The con- 
stant current, administered in the same way as for tahes 
(p. 310), will generally, however, be found the best 
remedy. Of medicines, I have found a combination of 
arsenic, in doses of from two to ten minims of the 
liquor arsenicalis, and bromide of potassium, in doses of 
from fifteen to thirty grains, thrice daily, the most 
effectual. Where the system is greatly reduced, phos- 
phorus, cod-liver oil, malt-extract, and the generous wines 
of Burgundy and Hungary should be administered. Warm 
baths, of a temperature of 92° to 100°, should also be 
given, either daily or every other day. The temperature, 
as well as the duration of the hath, should be gradually 
increased, in accordance with individual susceptibility. 
Warm salt or sea baths answer sometiraes better than 
those of ordinary water. 

Nerve-stretching has been practised in this country and 
abroad with but indifferent results. Southam,^ of Man- 
chester, has treated a case which was, however, somewhat 
unusual, by stretching of the left sciatic nerve. There 
had been, apart from the spasmodic contraction of the 
muscles and the exaggeration of the tendon reflexes, 
severe pain in the abdomen and lower extremities, which 
did not yield to morphia. The tendon reflexes and the 
' " ThB Lancet," October 8, 1881. 
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muscular rigidity were diminished after the operation, 
and the pain ceased on the second day, and had not re- 
turned six weeks afterwards. The tendon reflexes, how- 
ever, were as lively as ever after a fortnight. In a case 
reported by Westphal, the results were disastrous. The 
extremities became completely paralysed ; there was loss 
of control over the bladder and rectum, and extensive bed- 
sores formed, which it took years to heaL The operation 
therefore appears to be as little suitable for spastic paralysis 
as for tabes. 
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CHAPTER XII. 

AMYOTROPHIC LATERAL SCLEROSIS. 

This form of sclerosis was first described by Charcot,* 
and although it resembles in many respects certain cases 
of ordinary spastic paralysis, the evolution of the disease 
shows, nevertheless, such peculiarities as to warrant us to 
look upon it as one am generis. 

We have seen (p. 61) that amyotrophic lateral sclerosis 
has for its anatomical base sclerosis of the crossed pyra- 
midal strands and of the ganglionic cells of the anterior 
grey cornua of the spinal cord. It is therefore to be 
looked upon as a combined system-disease of that organ. 
Its causes (p. 129) are, as yet, very obscure. 

The first symptom is loss of power in the upper extremi- 
ties, more particularly in the hands and fingers, and fibril- 
lary twitches in the affected muscles, such as we see them 
in the more common form of progressive muscular atrophy. 
" Pins and needles " and numbness are occasionally felt in 
the arms. Rigidity and contraction supervene after a time 
in the affected muscles, and deformities of position are 
noticed. The arm is firmly drawn towards the body, the 
forearm is semi-flexed and pronated, and the hand and 
fingers are strongly clenched. Passive supination and ex- 
tension are impossible without employing an undue degree 
of force and causing pain. The tendon reflexes are in- 
creased, but there is no anaesthesia of any kind. The 
electric reactions are not invariably the same, as in some 

^ *' Leqons but les Maladies du Syst^me Nerveux." 2nd Serie. 
Paris, 1874. 
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cases the so-caUed "reaction of degeneration" (Erb) 4 
wasting-test is noticecl, while in others the remaining [ 
tion of the muscles respouds normally to faradisation. I 
well as to galvanisation. 

The second Btage of the disease is ushered in, about e« 
or nine months afler the beginning of the first, by e 
analogous affection of the lower extremities. There n 
also be " pins and needles" and numbness in the legs, ' 
the principal symptoms are again loss of power, twitubd 
of the muscles, with rigidity and exaggerated tendon i 
flexes. The legs are rigidly extended, and there is tremor^ 
on attempting movements. After a time the muscles be- 
come atrophied, and there is a proportionate decrease of 
rigidity and reflex excitability. The bladder and i 
turn continue to act normally, and there ia no tendency M 
bed-sores. 

The third stage supervenes more or less rapidly 
symptoms of labio-glosso -laryngeal paralysis ; the pati 
becomes unable to masticate, to swallow, and to 
respiration and circulation eventually suffer, and death 
place within from one to three years from the con>men< 
ment of the disease. 

Ferrier' has reported eases in which the medulla 
longata appeared to be the first to suffer, and where the 
affection siibseqnently crept down to the upper and lower 
portions of the cord. Where the roots of the spinal acces- 
sory nerve in the cervical portion of the cord anffer, th( 
may be such rigidity in the trapezius and sterno- 
museles that the head appears completely fixed, 
a case, in which I was consulted in April, 1884, the diag- 
nosis of " ossification of the muscles " had been made ! 
rf the temporal muscles are rigid, from the sclerosis affect- 
ing the muscles supplied by the minor portion of the fifth 
nerve, the mouth can hardly be opened. Occasionally there 
is, in place of common atrophy, pseudo -hyper trophy of the 
I " The Lancet," vol. i,, p. 822. 1881. 
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a£Eecte(l muscles, which may render the recognition of the 
disease difficult. 

The diagnosis of amyotrophic lateral sclerosis is, how- 
ever, in general easy. It is distinguished from spastic 
paralysis by its much more rapid course, by its affecting 
generally the upper extremities previous to the lower, and 
by being accompanied with muscular wasting at a compara- 
tively early stage. With progressive nvascular atrophy it can 
hardly be confounded, as in that malady loss of power and 
muscular wasting proceed paripassti, and there is no rigidity 
or exaggerated tendon reflexes. Where bulbar symptoms 
are the first to appear, lahio-glosso-pharyngeal paralysis may 
be suspected, but the speedy supervention of signs of 
motor irritation in the upper and lower extremities will 
generally be sufficient to lead us to an accurate diagnosis. 

The prognosis of amyotrophic lateral sclerosis is un- 
favourable, as until now we have not found any remedy 
which seems in any way capable of arresting the rapid 
downward course of the disease. The constant current 
and prolonged warm baths promise more than any other 
remedies. 
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8ECCINDASY LATERAL SCLEH08IS. 
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P' 

^^H This form of sclerosis, the anatomical feaCiires of which 

^^H have aJready been deacribed (p. 56), is owing to destructive 

^^H lesions of the motor nphere in tiie brain or apiaat cord, 

^^H and as it always occurs below the seat of the anatomical 

^^H lesion, is also often called de^eeriding lateral »clerosU. The 

^^H part aEfected is not the entire lateral column, but onlj that 

^^H portion of it which is known as the crossed pyramidal 

^^H column. Ju cerebral lesions, the opposite aide, and in 

^^H lesions of the cord, if they are unUateral, the same side, is 

^^1 thus affected. 

^^P By far the most frequent causes of secondary lateral 

sclerosis are liasmorrhage in the central ganglia of tl 
brain, and emboliara or thrombosis of the middle 
artery and its branches. If hsemorrhage or softi 
the centra! ganglia be very limited in extent, it may 
partly destroy or displace the grey nuclei, but does not tear 
up the white internal capsule, which constitutes the great 
conducting path of motor power from the brain to the 
limbs. In some cases, indeed, the pathological lesion is 
ehght that there arc hardly any symptoms during life ; I 
where the lesion is somewhat extensive, crossed incomplete 
hemiplegia is the result, which is generally transitory, for the 
patient mostly recovers the power over the affected aide tg 
great extent in a few weeks or months. In such 
secondary or descending sclerosis of the pyramidal etrani 
takes place. But where hemiplegia remains more 
pormnnent, and is after a time followed by late rigidity 
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the paralysed muscles, the lesion is known to have invaded 
that portion of the internal capsule which containa the 
pyramidal etranila, thus severing' the connection between 
the psychomotor centres or RolaJidic convolutions and the 
extremities. ' 

It aeema at first sight singular that diseaae of the grey 
nuclei should causa less severe symptoms than destruction 
of white matter, which does not generate, but only conduct 
power. This fact, however, is easily understood if we 
consider that there are several grey centres, and only 
ono white condiicting strand. The principle of com- 
pensation or substitution applies to the several grey 
nuclei. Where the influence of the lentieular nucleus is 
removeii, the patient may fall back on the caudate nucleus 
and the hemispheres, and will after a time he found not to 
be much worse ofE than he was before the attack. De- 
struction of the internal capsule, however, creates a chasm 
between all the grey centres generating motor influence, on 
the one band, and the portio dura and the extremities on 
the other hand, which cannot he bridged over, and invari- 
ably leads to sclerosis of the white conducting strands 
behind the lesion, which generally becomea developed a 
month or two after the stroke. 

The following symptoms accompany this descending 
degeneration ;— About a month or six weeks after the 
stroke, there is a feeling of stiffness, which differs from the 
powerless feeling of the first few weeks, in the flexor 
muscles of the paralysed forearm, and these gradually 
become rigid. The fingers are clenched, and the contrac- 
tion is sometimes so extreme that the nails cut into the 
fleah. The thumb is flexed, and so strongly adducted that 
it disappears under the other fingers. These latter ofEer 
great resistauce to an attempt to open ihe band of the 
patient. The forearm it; pronated, the elbow semi-flexed, 

' Vide my Lecture, " On tlie Pathology and Ti^atment of Cerebral 
ParalyBiB." " Britisli Medical Jomnal." June 4th and 11th, 18S2. 
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and the arm adilucted to i 
tion, however, is presoat 
aad abductors, B8 well i 
this accounts for the 



diffieuit to make uny considerable ehaitgi 
the limb by passive movements. 

In the lower extremities the mus 
ally less marked. We notice it, hov 
muscles of the thigh aiid the fle; 
where this reaches au extreme degi 
quite impossible, as 
the thigh on the pel' 



e body. A degree of eoutraa 
1 all the muscles — the extensoe 
the flexors and addnctora, i 

that it ia sometim^ 
a the positio 

lar rigidity is ge 
''er, in the hamstrin 
■s of the leg ; and 
, it renders walking 
is then flexed on the thigh, and 
that the heels touch the buttocka 
If the extensors and adductors of the leg are thus affects 
the appearance of pes equinus is caused. The patieut thai 
walks on tiptoe, and, in order to diminish the dragging e 
the foot on the ground, instinctively swings the leg i 
without inwards, which cocstitutea a peculiarly characte 
is tic kind of gait. 

There is also a certain amount of rigidity in the ffUi 
which is more particularly noticed when the patient I 
talking, laughing, or crying. While at first, when thed 
is simple palsy, the commissure of the lipa ia depr 
it becomes later on raised on the paralysed side, 
naso-labial sulcus appears more marked ; the nosl 
dilated ; and the eye looks smaller, from rigidity of 1 
orbicularis. 

Muscular stiSnesa is greater when the limhs are cold 
than when they are warm. For this reason, the hand 
appears more open when the patieut is in bed, and the arm 
is kept under the bedclothes, than when he is i 
also greater in the waking state than during s. 
this is no doubt due to the circumstance that emottonl 
have a tendency to increase it, so that their absence during 
sleep renders the contraction less marked. The rigidity is 
also exaggerated by efforts to use tlio paralysed muscles ; 
by injiu'ics, such aa a blow or a fall ; by faradisation of tht 
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skin ; by the old-fashioned method of using electro-mag- 
netism, which consisted of making the patient take hold of 
two metallic handles with both hands, and thus sending a 
powerful current right through the body. Duchenne has 
related the case of a student who treated himself in this 
fashion, and in whom the exciting effect was so great as 
to cause a fresh paralytic attack. The administration of 
strychnia, which was formerly much in vogue for the 
treatment of this form of paralysis, likewise tends to 
increase the rigidity ; and, if it be pushed so far as to 
cause convulsive movements in the muscles, they are more 
violent in the paralysed than in the healthy side. Any- 
thing and everything, therefore, which has in a general 
way the tendency to exaggerate the reflex* excitability 
of the cord will increase the rigidity of the paralysed 
muscles. 

Late rigidity of the paralysed muscles after hemiplegia 
was formerly believed to be owing to inflammation of 
the brain at the seat of the lesion, which was thought 
to follow habitually upon an attack of apoplexy ; but 
the changes which really follow an effusion of blood are 
not of an inflammatory character. Nor is it due to the 
shrinking of the cerebral cicatrix, as Todd believed ; nor 
to peripheral neuritis, which has been assumed to occur 
by other observers. Neither can we explain it by an in- 
crease of reflex excitability, owing to the removal of the 
inhibitory influence of the brain ; for the influence of the 
brain upon the paralysed limbs is removed immediately 
after the attack, while rigidity only comes on a month or 
two afterwards. 

Pathological anatomy shows as the only constant altera- 
tion in these cases descending sclerosis of the crossed 
pyramidal strands ; and we, therefore, assume that this 
sclerosis leads to irritation in the large motor cells of the 
anterior horns of the spinal cord, and thus causes that con- 
tracted condition of the muscles which is in reality an 

A A 
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e\aggeratioii of tbeir Qormal tonicity, thia latter l)eiDs; 
under the direct inffneiice of those gauglioaic masses. 
Irritation of the lioras, however, is a very different thing 
from actual disenae or deBtruetiou of them ; and it is only 
in exceptional cases of cerehral paralysis that these horas 
become really 4i8eaaed in the further course of the affection. 
In the vast majority of cases there is no muscular wast- 
ing, except what may be accounted fur by disuse. It is 
indeed singular to see patients who have been deprived of 
the power over one side of the body more or less completely 
for five or ton years, and more, and in whom nevertheless 
the muscular tissue is fairly nourished, and where fara- 
disation causes at once a ready response by inducing 
olectro-muiieular contractions. Compare with such cases 
those of infantile paralysis, where the musotes waste away, 
and lose their faradic excitability within a few weeks, 
and an enormous difference is at once seen, wliich is, how- 
ever, satisfactorily explained hy the anatomical data which 
I have just given. 

In some ca;*es, however, the sclerosis spreads from ths 
lateral column to the anterior horns ; and we then notica^ 
corresponding change in the symptoms. As the centre 4 
tonicity is gradually being destroyed, the rigidity of t 
muscles diminishes pari pasgd, and ultimately vanish 
altogether. When the muscles become more relaxed, i 
patient is apt to think that he is getting better ; 
hopes are delusive, for the hmbs become, on the contru 
more feeble as time goes on, and the muscles are found ti 
lose their faradic excitability. This goes on mnch in tlM 
same order as we see it in progressive muscular atropt 
affecting first the muscles of the shoulder and the 1 
and afterwards other groups of muscles in HUCCesBiotL 
is generally protracted over two or three years ; and shot 
ing paitis are often felt in the mnselea when the wastii| 
commences. All grey calls being connected, the Jegenot 
tion may spread from the anterior to tlie posterior horn 
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or to the ftnterior horns of the opposite side by r 
the anterior commiaaure ; and we have then no long 
plegia, but paraplegia with muauular atrophy. 






* doubtful whether i 
ever exist without at least 
doea not of course apply 
where the internal capsule 
i paralysis mendi 
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s of permanent hemiplegia 
e degree of rigidity. This 
lesions of the grey nuclei, 
unaffected ; for in these 
much soon after it haa been 
estabhshed, that we can hardly eall them hemiplegic two or 
three months after the attack, when there remains simply 
a degree of awkwardness in using the fingers, hut no 
actual paralysis. The patient then uses bia Rolandiu 
convolutions where formerly he naed the lenticular and 
caadate nuclei ; and more conscious attention and trouble 
is therefore required than before the stroke. Where, how- 
ever, the internal capsule haa been injured, and the aSeotion 
18, tberefore, more severe, there ia probably always at least 
some degree of contraction, which is sometimes, indeed, 
barely appreciable when the limb is quiet, but which 
becomes at once obvious when the patient ia requested to 
make an effort, however slight. Thus, for instance, he may 
be able to move his arm and band iu all directions ; but 
when told to pick up a pin, or to unbutton his coat, the 
fingers and hand are seen to contract, rendering such 
manipulations diffloiilt or impossible. On examining the 
state of reflex excitability, that of the tendons ia found to 
be exaggerated. The time of menstruation in women is 
particularly favourable for the production of these pheno- 
mena — no doubt owing to the excitability of the cord being 
abnormally high during that period. 

The prognosis of this form of sclerosis depends upon 
the amount of damage done, either by softening or 
hEemorrbage in the brain. Lesions of slight extent may 
be more easily repaired than those occupying a large area. 
Age and constitution of the patient have that influence 
which must be accorded to them in all diseases ; and, finally, 
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much ilepomis upon tlia treatmoat whick is ftJopted aL iiu 
eiirly stage of tUe malady, aad chiefly before sclerosis lias 
been fully e*tab!iahe<l. With regard to this point, the 
occurreuce of aukle-elonuB after an apoplectic or paralytic 
seizure should be carefully watched for, aa it is a diagaoatic 
sigu of the utmost ralue, leading us to predict the probably 
speedy appearance of late rigidity in the paralysed mnscles ; 
and, as soon aa that symptom has made its appearance, no 
time should bo lost in resorting to special therapeutical 



The treatment of cerebral paralysis would, primd faae, 
uppear to have hut slight chances, as in one class of cases 
there is a natural tendency to recovery of fuuotion by 
compensation of allied structures, while iu another the 
destructive ness of the lesion and its consequences would 
seem to render all therapeutical efforts futile. The ques- 
tion of treatment has, therefore, heeu disregarded by many 
■of those who liavo been most forward to investigate the 
pathology of tUia condition. Nevertheless this must, for 
all time to come, be the chief point of interest for the 
practitioner. No doubt some cases are incurable j yet I J 
think I shall be borne oat by those most conversant i 
this subject when I say that few cases are met wit 
practice which may not he improved by judicious trea 

The remedies I have used for this special purpose haw 
been : first, phosphorus, sometimes simply dissolved i 
sutiiciency of oil, and administered in a capsule or perle'fl 
twice a day, in doses of one-thirtletli of a grain, and some-J 
times in cod-hver oil, where the general state of the patieutl 
seemed to render the latter medicine advisable ; and second, E 
the constant current, sent transversely through the braiiLa 
by one electrode being placed to the right and the other to I 
the left mastoid process, and also longitudinally by ( 
being placed to the forehead and the other to the occiput. I 
The cathode, which is thciaore stimulating of the two poles. 
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diould be nearest to the seat of the lesion; so that, for in- 
BtancB, in right hemiplegia, the cathode is placed to the left, 
and the anode to the right mastoid proceas. Such applica- 
tions are maiie daily, tho current being allowed to paas for 
I from five to ten minutes at a time. Later on, local appli- 
cations of the enrrent to the paralysed parts arc combined 
with this. These latter are not so much intended to act 
on the motor nerves and muscles as on tho sentient nerves, 
"by which the stimulation is reflected to the suffering centre. 
Faradisation is also sometimes useful, and should be em- 
ployed to the antagonists of the contracted muscles. 
Our second object should be to counteraet the sclerosis 
■which is apt to follow the attack. For this we have 
aeveral remedies, which, if used at a sufficiently early 
fltage, have appeared to me useful. These are principally 
the salts of gold and silver and orgot of rye. Gold is 
g^ven either as chloride of gold or, better still, as chloride 
of gold and potassium, in doses of one-eighth to one-half a 
grain, in pUls. Silver is given as the oxide, nitrate or 
phosphide, in doses similar to those of gold. Ergot of rye 
I generally give in the form of the liquid extract, in doses 
of from half a drachm to a drachm three times a day. A 
good plan is to give a gold-salt for a month, a silver-salt 
^^_- for a month, and ergot for a month. That remedy under 
^^P which most improvement appears to take place may after- 
[^^ wards be continued, according to the special features of tho 

Iodide of potassium does no good in embolic softening, 
but appears useful in promoting the absorption of the clot 
after hiemorrhage. This pathological proceas is generally 
finished in about six weeks aft«r the attack, and it is rare 
to see much good resulting from that remedy at a later 
stage of the disease. Bromide of potasainm, on the other 
hand, is usefiil when reflex exeitahilily appears much in- 
creased. 

A word must be said about the eraploymont of strychnia 
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in theae cases. Thia is a remedy for' paralyaia hallowed 
by tradition ; yet uothing could well be more nnpliiloao-1 
phical, or indeed hurtful to our patients than to sanctiott 1 
or to continue such a practice. Strychnia has the tendency I 
to increase the exalted state of excitability in the spin^-l 
cord, and thus to render the muaciilar rigidity worse. 
is, therefore, a meilicine which should nerer, on an^l 
account, be given in such cases. 

The general health has, of conrse, to be carefully 
attended to at the same time. We must remember that 
some patients, viz., the subjects of omboiism, suffer from 
heart-diseaee ; while others, in whom the attack has beenj 
owing to hffimorrhage, are probably affected with smaUj 
aneurisms in different portions of the brain, which i 
hurst subsequently, and give rise to fresh attacks. Stmin> 
ing at stool is dangerous for such persons, and the g 
of the bowels should therefore receive great attentioi 
The morale of the patient is often improved by ehangi 
of air and scene, as soon as he is sufficiently well to bear ^ 
journey. We cannot expect much from mineral wateil 
cures in the furtlier progress of these cases. Wildbac 
Gastein, Buxton, and other spas hare had a reputation ii 
the treatment of cerebral paralysis and secondary seleroeifl 
which has, however, not stood the test of time anc 
criticism ; and it is, on the whole, better to send suci 
patients to places which are easily accessible, wh 
comforts can be procured, and which possess well-know] 
climatic advantages. A moderately dry bracing ai 
found to he particularly suitable for these patients ; 
high elevations mast be avoided. 



There is a peculiar form of secondary sclerosis, causLog"" 
gpasiic paralysis in children, to which I have already 
alluded (p. 57), and which is owing to disease of, or defi- 
ciency in, the Rolandic convolutions. 
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The symptoms of this form of sclerosis point to the 
circumstance that the paralysis is primarily dependent on a 
cerebral lesion, and that the spinal cord, or rather the 
pyramidal strands of the lateral columns, are only sub- 
sequently affected. 

In some cases there is original malformation of the skull, 
which may resemble that of a microcephalic idiot ; and 
there is a distinct deficiency of cerebral matter, either in 
one or both hemispheres (porencephaly). In other cases, 
protracted or instrumental delivery is the cause. The head 
is sometimes so much squeezed by the blades of the 
forceps that a crushing lesion of the cerebral substance is 
produced, which is followed by encephalitis ; or there is 
haemorrhage in the cortex. The infant is then seized with 
convulsions immediately after birth, and may continue con- 
vulsed for some days, and is soon after discovered to 
be hemiplegic ; or it is seized with convulsions a few 
months or even a few years after birth. The convulsive 
seizures may be of the ordinary epileptic type, viz., uncon- 
sciousness and general convulsions, or only one-half of the 
body may appear convulsed. Sometimes there are five or 
six such fits, and the child is afterwards found to be hemi- 
plegic. The hemiplegia becomes after a time complicated 
with late rigidity, and occasionally with hemichorea and 
athetosis. The development of the paralysed limbs is more 
or less arrested ; the bones are seen to be shorter and 
smaller than those of the healthy side. There is, however, 
no muscular wasting, such as we find after an attack of 
polio-myelitis ; and the faradic and voltaic responses are 
normal. In some cases there is no actual paralysis, but 
paresis and great awkwardness in the use of the limbs. 
The tendon reflexes are invariably exaggerated ; and the 
rigidity of the muscles is sometimes so great that the legs 
are in a position of extreme adduction and extension 
The paralysis is either hemiplegic or paraplegic, and if 
the latter, it must be looked upon as bi-hemiplegic and 
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corebriJ. OccflBionally wasting of the rigid moBcIes snpM- 
venes, and we have then the clinical aspect of a combined 
secondary system disease of the cord, I 

There is always a degree of mental deficiency in such I 
children Tarying from dulneas and stupidity to complete 
imbecility. The speech is drawling, or peculiar in other 
ways. Cbildren of this kind sometimea nse words and 
hove a proniiuciation which is quite their owu, and retafc 
them, if they surs-ive, for the rest of their lives- Some d 
not walk at nil ; others begin to walk when they a 
or seven years old, and retain throughout life a peculiaritjl 
in their gait. We find oueaaionally nystagmus, i 
vergent strabismus, ineqiiaUty of the pupils and protraaioi 
of the eyeballs. Convulsive fits may come on again i 
any uubaequent period. 

The prognosis of spastic paralysis of children is 
gloomy, Orthopiedie surgeons generally treat 
patients with more zeal than discretion, by cutting ten^ 
dons and the use of complicated apparatus ; but 
majority of cases such interference can only injure. 



/ descending sclerosis after certain affections ofth 
spinal cord is so overshadowed by the symptoms of tlie prLJ 
mary disease that it is not necessary to dwell upon it indetaiL;^ 
It occurs in hiemorrhage from injuries and after crusbin 
lesions of the spinal cord, provided the patients survive longd 
enough for secondary degeneration to become establiahed.fl 
I saw a case of this latter kind (No, 78), in consultation^ 
with Dr. Giffard, of Egbam, on December 5th, 1883. id 
occurred in one of tbe pupils of the Royal Engini 
College at Cooper's Hill, in consequence of an accidentia 
while playing at football, on November 29th, when thsl 
lad, aged nineteen, was thrown heavily on his back, 
tbe result of becoming immediately completely paralysed I 
and anaesthetic from the waist downwards, hut not! 
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insensible. There was complete paralysis of the bladder 
and bowels, and a moderate degree of priapism. He 
was unable to change the position of his body, and 
there was also paralysis and anaesthesia of the forearms 
and hands, while a feeble degree of motion and sensa- 
tion existed in the arms and shoulders. He was unable to 
cough, to clear his throat, to sneeze, or blow his nose ; but 
could move his head from one side to the other, and had 
no difficulty in speaking, masticating, and swallowing, and 
could put out his tongue. I found on examination that all 
the superficial and deep reflexes of the limbs and body 
were completely lost. This rendered it evident that there 
was a crushing lesion of the cervical portion of the spinal 
cord, and that the grey centre of it had been most gravely 
injured. I therefore predicted the occurrence of rapid 
muscular atrophy in the paralysed limbs, supposing the 
patient were to survive the injury. When I saw him 
again on January 30th, 1884, extreme atrophy of the 
muscles of the body and all four extremities had become 
established, while the few remaining muscular fibres were 
in a state of ngidity, and showed increased tendon-reflexes, 
showing that secondary degeneration of the pyramidal 
strands of both sides had become developed. 

Similar appearances are noticed in acute transverse 
myelitis which is likewise owing to injury, and in which, 
if the patient survives sufficiently long, secondary sclerosis 
below the seat of the disease is apt to supervene. 
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CHAPTER XIV. 

SCLEROSIS OF GOLL'S COLUMNS. 

Secondary sclerosis of Goll's columns is almost invariably 
one of the later lesions of tabes and of transverse myelitis. 
Primary sclerosis of the same strands, apart from any other 
lesion, appears to be exceedingly rare, as up to the present 
time only three such cases have been recorded, viz., by 
Pierret,^ Ducastel,^ and Gowers.^ The symptoms appear 
to have been a mixture of those of tabes and spastic para- 
lysis ; but this is a chapter of pathology which has yet to 
be written. 

» " Archives de Physiologie," p. 74. Paris, 1873. 

2 ** Gazette Medicale de Paris," No. 4. 1874. 

3 " The Lancet,'' vol. ii., p. 876. 1879. 
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CHAPTER XV. 
MULTIPLE OR INSULAR SCLEROSIS. 

We have seen the anatomical features of multiple, insular, 
or disseminated sclerosis, or sclerosis in patches, to consist 
of multiplication of the nuclei and proliferation of the fibres 
of the neuroglia, followed hj degenerative atrophy of nerve- 
tubes, with persistence of the axis-cylinder (p. 62). Its 
causes are still very obscure, and no age or sex is exempt 
from it (p. 127). As Charcot was the first to distinguish 
this form of sclerosis as a separate pathological entity, I 
have elsewhere ^ proposed to call it " Charcot's disease." 

The commencement of multiple sclerosis may be sudden, 
with an attack of apoplexy or epileptiform seizures. If the 
former, the symptoms may be almost identical with those of 
an ordinary attack of apoplexy from cerebral haemorrhage ; 
that is to say, there is a feeling of giddiness and confusion, 
with noises in the head and tingling in the limbs, which is, 
after a variable time, followed by loss of consciousness and 
coma ; the pulse is accelerated ; the temperature may rise 
to 103° or even 105°; the face is livid and swollen ; there 
may be involuntary evacuation of the urine and faeces ; and 
hemiplegia is discovered. After a time, however, which 
varies from twelve to forty-eight hours, the patient begins 
to rally ; he slowly regains his consciousness, and within a 
few days likewise the power over his side. Such attacks 
may come on every few months, with the same result ; 
but the patient may die in one of them. They are most 
probably owing to ischaemia of the brain from vaso- 

* ** Diseases of the Nervous System," p. 330. London, 1877. 
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motor spasm ; for in fatal cases neither congestion nor em- 
bolism nor haemorrhage has been found to account for the 
symptoms, while old lesions in the medulla oblongata, 
affecting the centre of vaso-motor power, have generally 
been discovered. Sometimes the patient does not recover 
completely from such an attack, but is found afterwards to 
be troubled with double vision, amblyopia, nystagmus, im- 
paired articulation, and other symptoms of defective cerebral 
nutrition. The patient whose case (No. 51) has been de- 
scribed on p. 144 had had repeated attacks of hemiplegia 
and aphasia /or ^«?e years consecutively before the symp- 
toms of multiple sclerosis of the cord became definitely 
established. The occurrence of such attacks always raises 
a strong presumption of syphilis being at the bottom of 
the complaint. 

In the majority of cases, however, the invasion of the 
disease is slow and insidious ; and we may, as in tabes, dis- 
tinguish three several stages or periods which may, and 
generally do, merge imperceptibly into one another. 

In the first period the symptoms are often ill defined. 
The principal complaint of the patient is that of a gradual 
loss of power in one or both lower extremities, which has 
the tendency to become aggravated as time goes on, and to 
spread to the upper extremities. The limbs feel heavy, 
are difficult to move, and spastic gait (p. 332) is common. 
Muscular stiffness, rigidity, and contractions appear occa- 
sionally at a somewhat early period of. the malady, which 
is therefore apt to be confounded with spastic paralysis ; 
but at this period the patient is still able to go about and 
attend to his avocations. He frequently, however, com- 
plains of headache, giddiness, and mental depression ; the 
memory is impaired ; there is great indifference to the 
affairs of daily life, and occasionally melancholia, with re- 
fusal of food. Grandiose delirium and other symptoms 
of general paralysis of the insane have been observed. 

Where the patients are children, we notice an inequality 
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in their temper, and a degree of excitability which is un . 
usual. There is often immoderate laughing or crjing about 
nothing at all. The mind appears dull and clouded ; the 
memory, which may formerly have been excellent, becomes 
impaired ; and the child eventually appears imbecile. In 
such cases we have no doubt to do with sclerotic patches 
in the cineritious substance of the hemispheres. Convul- 
sions occasionally usher in the beginning of multiple scle- 
rosis, as of so many other infantile complaints ; and Bris- 
towe has seen a case in which somnambulism occurred. 

Symptoms in the sphere of sensibility are on the whole 
rare. Lightning-pains are generally absent, but occur now 
and then (Case 49, p. 143), as well as paraesthesia of dif- 
ferent kinds ; and there may even be circular tightness or 
belt-sensation, plantar anaesthesia, and numbness in the 
sphere of the ulnar nerve. In such cases ataxy of gait, or 
a gait which appears to be a mixture of ataxy ani paresis 
(Case 48, p. 142), may be seen. There is decided loss of 
power, combined with jerked movements of the legs and 
stamping of the ground, as well as Romberg's symptom ; 
so that the resemblance to tabes is close. In such cases 
we assume the existence of sclerotic patches at various 
levels of the posterior columns, in addition to those which 
we have reason to suspect in the antero-lateral columns ; 
yet such patches have occasionally been found in the pos- 
terior columns post mortem, where there had been no 
symptoms in the sphere of sensibility during life. Schiile ^ 
explains this by assuming that certain portions of the pos- 
terior columns and the central grey matter may still be able 
to conduct sensitive impressions, even after considerable 
damage to other portions of the same tracts has been 
done. In cases of combined system-diseases of this sort, 
the symptoms incline towards that column which is princi- 
pally affected. Where, for instance, patches exist through - 

* "Deutschea Archiv fiir klinische Medioin," vol. vii., p. 169, and 
vol. viii., p. 223. 



866 BCLBSOSIB OF THE BPIHAL CDBD. 

out tho extent of tbe posterior columns, including the pt 
terior root-zones of tbe lumbar enlargement, there will 
more tbe aymptomH of tabes, with loas of deep reflexes, i 
flabby muscles ; while if the whole extent of the lateral 
column is more or less affected, and patches exiat only here 
and, there in the posterior columns, we shall hi 
symptoms of spastic paralysis, with rigid muscles nod ex* 
aggeratiou of the deep reflexes. 

The most pecidiar and characteristic symptom at thif . 
stage of multiple sclerosis, however, is a peculiar kiad 
treinor, which Charcot was the first to notice and to describe. 
This tremor only becomes manifest when somewhat exten- 
sive purposive or intentional movements are made, and 
ceases completely during rest. Restricted movements are 
possible without tremor ; or the shaking is so slight that 
it can only be distinguished in such acta a.'* writing, where, 
even in the beginning of the disease, no plain and bold 
strokes are possible, but where there is in almost evi 
letter that is written an evidence of slight unsteadini 
as if the person who was writing were under the 
fluence of drink. 

Sclerotic tremor has the peculiarity of being rhythmic 
in character, there being a succession of muscular con- 
tractions occurring at more or less regular intervals, 
keeping, on the whole, tolerably close to the direction whi< 
it is intended to follow. The keener the intention to 
out a certftiu movement, and the closer the attention given^ 
to the performance, the greater is the tremor. On this 
account, the patient has generally less difficulty when h© 
is alone and unobserved, tliau when examined by a doctor. 
If the patient be requested to put out his tongue, that 
organ is jerked forward suddenly and withdrawn again, and 
is seen to work about either in or out of tbe month, together 
with tremor in the labial and other facial muscles. Similar 
shakings are seen when the patient is asked to move his 
arms or legs, or to sit up or stand up, and more especiallj 
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complex raoveiuetita are nttempted. The tremor fr'e- 
qiieiitlj aiFects other parts thnn those which hiippea to be 
active ; 8o that when the artn is moyeil, the head and body- 
begin to shalte ; and if the patient ia requested to walk, 
■ no port appears quiet, but lie is shaking all over. 

Sclerotic tremor interferes, therefore, more especially 
,' -with all the ordinary useful complex movements of daily 
The patient is unable to take a cup of tea without 
I Bpilliug it ; he has the greatest difficulty in dressing, shav- 
■, buttoning his clothes, in carving a joint or cutting his 
Lmeat, in writing, playing the piano, etc. The character 
KiOf the handwriting, more especially, becomes completely 
ftltered, and, after a time, anything that the patient may 
^ftttempt to write, is quite illegible. 

The tremor is generally more pronounced in the limbs 
I than in the body ; but I have seen it case, which I believe 
to be unique, where sclerotic tremor affected the muscles of 
the body exclusively without any others. 

Case 79.- — This was the case of a girl, aged 25, who had 
been prono\inced to suffer from hysteria, but in whom not 
a single symptom of hysteria existed when I examined 
her. The girl was of an exceptionally calm and un- 
emotional temperament, and deeply regretted being disabled 
by her affliction from supporting her parents, who wore old 
and infirm. She showed no symptoms whatever which 
cOTild have been referred to sclerotic patches in the pons, 
medulla oblongata, or other portions of the brain ; spoke in 
W^Vi perfectly natural manner, could protrude hur tongue with- 
, out jerking it about, and had no nystagmus. She could use 
her hands for work, writing, doing her hair, etc., and had 
no difficulty in moving her legs in bed. As soon, however, 
as she attempted to rise from the horizontal position, which 
she had habitually assumed for the last six months, sclerotic 
tremor of such a violent character commenced in all the 
muscles of the body as to render all efforts for getting up 
unavailable. The body of the girl was then swayed back- 
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wnrds and forwards in tbe' most extraordinary manner, thaj 
jerks being abort and sudden, and succeeding each other ' 
rapidly. Bespiration became panting-, and the pulee ac- 
celerated, but the muscles of the head and the limbs did 
not participate in the tremor. This same kind of tremor 
alao occurred when lier atteadant attempted to shift her 
position ; and it was of such a distressing character, that 
the patient preferred remaining for many hours conseca- 
tively in exactly the same position to being shifted, in spite 
of the discomfort entailed upon her by her fixed attitude, 
All the deep reflexes were exaggerated ; but there v 
other symptoms whatever, either in the sphere oi 
bility or elsewhere. In this case the anatomical lesion J 
must have consisted of sclerotic patches confined to tho'fl 
antcro-lateral columns of the entire dorsal and the lowerf 
cervical' and upper lumbar portion of the cord. 

From this description it will he seen that sclerotic ti 
and the tremor of parahjsis agitans are of an entirely \ 
different nature. In shaking palsy, or Parkinson's disease, f 
the tremor occurs chiefly during rest. If the hand of thai 
patient be laid on a table near which ho is sitting, oi 
thigh, rhythmic osciUations are ohaerved, which go on inaea*| 
santly at a steady rate, generally between eighty and i 
hundred in the minute, as long as the hand remains in the] 
same position ; but if the patient moves his hand oi arm,.! 
or takes hold of an object, the tremor ceases for the time'l 
being altogether. These peculiarities are in most ( 
well marked, that no difficolty can arise in distinguishing! 
the tremor of shaking palsy from that of multiple sclerosis. J 
There are, however, exceptional instances, in which theg 



symptoms ! 
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) mixed, or apparently i 
difficulty in deciding to which dis 



Again, the movements of chorea in no way resemble 
sclerotic tremor. In chorea the movements are disorder!^ 
and without purpose, and occur during rest as well asl 
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motion. The utter absence of intention is tlieir chief 
characteristic feature. Thus, when a patient affected witli 
chorea carries a cup of tea to his mouth, we notice moTe- 
ments of an entirely contradictory character, which have 
the tendency to counteract rather than to assist the intended 
moyement ; while in multiple etilerosis the intended direc- 
tion of the movement persists in spite of the impediments 
which are occasioned by the tremor. 

In the ataxic and terminal stages of tabes spinalis w& 
notice movements devoid of co-ordination, which in a 
measure may reaprable choreic and sclerotic movements ; 
but there is in them no real tremor or osciUationa, and they 
are at fault rather by being too abrupt and extensive, and 
therefore devoid of order. The ataxic movements again 
are distinguished from choreic and Parkinsonian, by not 
occurring during rest, but only when movements are at- 
tempted. The want of co-ordiuation in the tabid is more- 
over always increased when he closes the eyes. 

Charcot has explained the sclerotic tremor by assuming 
that in these patients the nervous influence is only trans- 
mitted by the axis-cylinder, which is deprived of its 
medullary sheath, so that there is no continuous action, 
but jerky and irregular oscillations. This view, how- 
ever, appears somewhat too mechanical ; and most ob- 
servers are now inclined to believe that the tremor is rather 
owing to localisation of the sclerosis in certain parts above 
the medulla oblongata and the pons Yarolii, as it appears 
to be absent where the patches are confined to the cord, 
and, on the contrary, present where areas of sclerosis are 
fonnd in the central ganglia and other portions of the brain 
without simuItauQons disease of the cord. The matter, 
however, is still very obscure ; and Bastian^ has recently 
recorded a case in which the tremor was absent from 
first to last, and where the autopsy showed numerous 
'''ClioicaJ Sooiety'fl Proceedings," "British MedicftI Jounuil," 
Oct. 20, 18B3. 
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none of which, however, implicated the grey aiibatance of 
the cortex. Patches were also found on the surface and' 
through different parts of the interior of both thalami, whil^j 
the corpora striatft and the cerebellum were free of them. 
The cord showed, after straining, small areas of degeiieratio] 
in different portions of the lateral and posti 
the contiguous grey matter. Bastian has suggested thi 
the absence of tremor in his case may have been owing;| 
to there having been, at an early period, considerabli 
degeneration in the anterior pyramida, cutting off the 
bral influence from below ; but tlua explanation appearaj 
far from aatisfactory. It ia true that there waa an earl] 
affection of the medulla oblongatJi, aa shown by tha 
presence of drawling speech ; but at this time the cerebral 
influenos was by no means cut off, since the patient waa 
still able to walk and staud, and to use hia hands. While 
therefore variations in localisation are probably the ( 
of either absence or presence of tremor, the exact 
which is of influence in the prodiiction of thia sympti 
has not yet been determined, 

Striimpell has suggested that tha tremor of multi] 
sclerosis ia owing to a pulling and stretching of tendons^. 
which takes place as aoon aa a sudden or energetic move- 
ment is attempted, and that this causes reflex movements 
in the muscles corresponding to those tendons which inter- 
fere with the proper execution of the intended movement. 
If, for inatauce, the forearm be quickly flexed, there will be 
a contraction in the triceps, causing the forearm to be 
stretched for a short time, and thus the intended u 
will appear irregular and tremulous. This explanatioi^fl 
however, appears likewise iinaatiafactory ; for if we were to 
accept it, we should expect to find sclerotic li 
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marked in spastic paralysis, whei'e, howeTer, the tremor or 
trepidation wliicli is seen is of an entirely different character. 
A peculiar form of vertigo is frequently ohserved. All 
objects aeem to the patient to be spinning round, and he him- 
self with them ; so that iu order to save himself, he takes hold 
of anything near him. This giddineaa is apt to come on in 
attacks of variable duration, and must not be confounded 
with vertigo of an entirely different character whieh occurs 
through paralysis of one or several of the ocular muscles 
and consequent double vision. The latter may be at 

, once arrested by closing the affected eye. 

I Drawling speech is very common, and may he the 
first symptom of the illness (Case 42, p. 127 ) ; articulation 
is slow and hesitating ; one syllable is pronounced after the 
other in a sort of rhythmic manner, making the delivery 
exceedingly monotonous. Occasionally even one syllable 
is drawn out to an enormous length, so that the patient 
does not say " yes," but " y-e-e-e-e-es." At the same 
time there is no modulation in the voice, the pitch of which 
is somewhat high, and remains exactly the same throughout 
a conversation. After a time, however, the speech becomes 

' ao indistinct as to be unintelligible to a stranger. The 
difficulty is, however, always of the anarthric rather than 
of the aphasic type, as the patient seems never to be at a 
loss for words to express himself, and is able to finish bis 
sentence without difflcitltiea on that score. The impair- 
ment of articulation is presently followed by other 
symptoms showing an affection of the medulla oblongata, 
viz., dribhling of saliva from one or both corners of the 
mouth, great trouble in mastication and deglutition, and 
feeble pLonation. The tongue may at tiiis time be still 
freely movable, hut often shows fibrillary twitches. 

Where multiple sclerosis occurs in children, their speech 
is generally ineompreliensibie from the first. 

Affections of the ocular muscles are by no means un 
'here may he convorgeut atrabiemus, nystag- 
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raus, or ptosis ; and dome of tlieae symptuma may be the 
first to attract attention : — 

Case 80.— In October, 1880, Mr. Power requested me to 
see a gentleman, aged twenty-nine, single, who had had 
syphilis in 1872; and in May, 1879, was troiihled with 
double vision, owing to paralysis of the rectus luternus of 
the left eye. He underwent treatment at home by iodide 
of potassium, iron, and strychnia without any effect, and 
then went to Aix-la^ Chape lie, where he had a large number 
of inunctions, together with applications of the constant and 
induced current. In spite of this treatment, however, the 
disease of the third nerve gradually progresseil so as to 
develop into an incomplete form of ophthalmoplegia. 
When I saw him, there was ptosis of the left eyelid j 
almost complete paralysis of the left rectus internus, and 
paresis of the rectus superior. The eye could not be 
brought into the inner corner, but could be slightly moved 
upwards, although not nearly to the same extent as the 
other one. The pupil was enlarged, anil did not constrict 
by ordinary daylight, although it contracted sluggishly 
when a burning match was approached to the eye. There 
was no afEection of the bowels, bladder, and sexual organs, 
The knee-jerk was found to be greatly exaggerated on 
both sides. I saw the patient again in May, 1884, when 
paresis of the bladder, with tendency to ammoniacal de- 
composition of the urine, impotency, and difficulty in walk- 
ing had become developed, and there was slight sclerotic 
tremor in the upper extremities, with exaggeration of deep' 
reflexes. The muscles of the lower extremities 
extremely thin and ilabby, as is seen ia tabes, but withoul 
evidence of actual pathological wasting, as after polio'i 
myelitis, or rigidity, as in spastic paralysis. 

Nyalagnma is sometimes an early, and at other times al 
late, symptom. In some cases there arc two or thre&l 
oscillations of the eyes in a second, while in others therel 
are only a (ew oscillations every five or t«n seconds. It is, 1 
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on the wlioJe, more noticeable when the patient fixes his 
eyes on an object which ia moving ; and it has appeared to 
me to partake often of the character of sclerotic tremor, 

Amblyopia, with limitation of tbe visual field, and 
DaltOEism, are important symptoms in multiple sclerosis, 
more especially when combined with decided ophthalmo- 
scopic changes. 

Case 81. — In November, 1880, Dr. Andrew, of Shrewa- 
bury, requested me to see a single lady, aged twenty-six, 
who had for about eleven years suffered from loss of power 
which commenced very insidiously in the right leg. After 
a time the left leg was also affected, so that she had great 
difficulty in walking ; and the disease then gradually crept 
upwards, invading the upper extremities. Both hands are 
now very useless, the right more so than the left. The 
squeezing power, as measured by the dynamometer, is only 
30° for the right and i5° for the left hand. There is no 
sclerotic tremor, but the deep reflexes are considerably ex- 
aggerated, while the superficial ones are absent. There is 
no muscular rigidity or contraction anywhere ; the muscles 
are flabby and thin, but not pathologically wasted, and re- 
spond well to galvanisation and faradisation. The knee- 
jerk is exaggerated, and more ao in the right than in the 
left aide. The patient has never had any pain, and there 
is not a single symptom in the sphere of sensibility. She 
has had attacks of incontinence of urine. Tbe left optic 
disc ia white, and the arteries are small. There is dimness 
of sight, and temporal limitation of the field of vision 
on that &ide. Both pupUs are large. No cause of the 
affection could be ascertaineil. 

In this case the diagnosis could not be doubtful. It was 
evidently not a case of tabes, as the patellar reflexes were 
exaggerated, and sensation was normal everywhere ; nor 
oue of spastic spinal paralysis, as the muscles were flabby 
instead of rigid, and no contracture existed anywhere; nor 
one of hysteria, as the degree of exaggeration of the deep 
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1 different parts ; while pain or tender I 
spots of &n7 kind had been absent tlirongbout tlie iUuess, J 
and ophthalmof^copic changes existed. 

Amblyopia, more eapecialJy if connected with ophthalm 
Bcoptc changes, may occasionally enable ug to JiBtinguish ' 
mnltiple sclerosis from hysteria or paeudo-eclerosisi 
Gnauk' has examined this point in fifty liases of undoubted 
multiple Hclerosis, in most of which the diagnosis 
firmed by iuspectiou ; and found, independently of paUies- ■ 
of ocular muscles, inequality of pnpila, etc., in twenty-eight t 
cases failure of sight; in eight of these ther 
amblyopia; in five others, diminished activity of vision and J 
limitation of the visual field ; and in fifteen, ehaages in 
the fundus oeuli. The limitation of the iield of visioa'f 
was generally temporal. Amongst the changes 
fundus us seen witli the ophthalmoscope, there wag total I 
optic atrophy in two ctises, partial atrophy in ten, and | 
fresh optic neuritis in three. Optic atrophy may be * 
initial phenomenon of multiple scleroBis, and may precede^ 
the evolution of otber symptoms of the disease for years j- 
and there may be no apparent proportion between i 
ophthalmoscopic appearances and the subjective Bymptomal 
complained of by the patie 

While in tabes amblyopia generally merges into amau-^^ 
rosis, with complete atrophy of the optic nerves and totalj 
bUndnesa, the amblyopia of multiple sclerosis is not nearlfV 
so progressive in character, and often remains stationary for ■ 
years. This is, according to Charcot, owing to the degeae* I 
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which proTcd temporary in character. Iq the following 
caae there was anoamiii and tieafness: — 

Case 82. — A clerk, BgeJ thirty-four, mn.rried and father 
of one child, was sent to me hy Dr. Hill, of Abbey Road, in 
March, 1884. Sixteen years ago ho had had a severe attack 
of rheumatic fever, which left great weakness and a 
cardiac affection. He was obliged to be away from busi- 
ness altogether for twelve months. Some time afterwards 
he began to suHer from dyspepaia and severe attacks of 
vomiting ; he sometimes vomited incessantly for a whole 
day, but eventually got better. In December, 1882, how- 
ever, he had a return of the vomiting, and suffered from 
hemorrhage from the mouth, passed blood with hia urine, 
and had purpura ataina on his skin. At preaent he com- 
plains of impaired memory, confused feeling in hia bead, 
and startinga in his sleep. About three months ago he 
fouad that he had lost his sexual power. The bowels at 
the same time became confined, and occasionally do not 
act for four or five days ; the bladder is ahiggisli. He 
has habitually to wait five minutes before he can pass any 
water ; then it comes drop hy drop, and the performance 
takes altogether another ten minutes. He has a feeling of 
tightness across his cheat ; has occasionally had alight 
shooting pains in the legs; has slight numbness in the 
feet, Btaggei'8 on closing hia eyes ; cannot stand well on one 
leg, or go downstairs, and is very unsteady in walking. He 
has, however, lately walked as much as eight to ten miles 
on a stretch. The knee-jerk is greatly exaggerated in the 
right, and normal in the left leg. There is no ankle- 
clonus, and the excitability of the quadriceps is not in- 
creased. His hands are shaky, and he has difficulty in 
writing. There is some degree ofptoeia in the left eye; he is 
completely deaf in tlie left ear, where he hears neither tuning- 
fork nor watch, cmd hag lost the smelt in tlie lift nostril; 
while there no ophthalmoscopic or other sign of optic 
atrophy. 



OF THE BPIIT^X COBD. 

This patient recovered almost completely, under the i 
fluenee of iodide of potassium and nitrate of silver, in about J 
four months ; and it is therefore possible that the i 
may have been not one of multiple but of " paet 
sclerosis." {Vide Chapter XVI.) 

The dsep reflexes may be increased, lost or normal ; 
this depends entirely upon the locaHaation of the morbid 
process. Where patches occur in the lumbar portion of ] 
Burdaeh's columns, the reflexes are lost ; while if this be i 
spared, and the lateral columns are chiefly affected, ex- I 
aggeration of the patellar and other deep reflexes must be J 
the result. The latter is by far the most common oceur- 

The bladder suffers in many cases of multiple sclerosis, i 
In Case 81, p. 373, there had been incontinence; in 
Case SO, p. 372, paresis with ammoniacal decomposition 1 
of the urine; in Case 82 extreme sluggishness of the ex- ] 
pulsive power of the bladder ; in Case 50, p. 144, great irrita- 
bility of the viscus, ao that the patient felt constant deaira I 
to pass his water, and wetted the bed in his aleep. 
other oaaea, however, where localisation is different, no I 
symptoms on the part of the bladder may be observed for 1 
years. 

The iomels are frequently confined, and the sexital 1 
power is often lost (Case 80, p. 372). In a case which [ 
was under my care some years ago, difficulties of ?nenslrua- I 
lioTi were one of the first symptoms of the illness : — 

Case 83. — A single lady, aged twenty-eight, consulted J 
rae in January, 1877. Her illness commenced about three I 
years ago, with double vision, which, however, went off I 
again after a few months. In that year the period bectfme f 
irregular, apparently without any cause, as she m 
it twice. The year after that she only hud it twice alto- I 
gether, viz., in May and November ; and now 
entirely gone. Two years ago her sight becama much, J 
weaker ; and at present there is some degree of optis J 
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atrophy, temporal limitation of the visual field, din 
aight, and dyacliromatjupaia. There 
little and ring finger of tbo left liand, but no uutual 1 
of power. She complains of a feeling of tightness round 
the chest. Her walk is uncertain ; she staggers very 
much, cannot readily put her foot on a chair, or stand on 
one leg without support; nor can she separate the feet 
when they are close togetlier. She sways to and fro on 
closing her eyes. The bladder is atonic ; she habitually 
goes twelve hours without passing water, and then only does 
it because she thinks it right t' 
to pasB it, she has to wait aboat ten minutes, and strain 
all the time as hard as possible, and is then about ten 
minutes longer in passing it, drop by drop. The bowels 
are likewise obstinate, and never act without medicines or 
injections. All the deep reflexes are greatly exaggerated. 



{ Such are the symptoms which, may be observed in the 
first stage of multiple sclerosis ; and this stage may last 
from two to six years. 

The second period of the disease is characterised by 
aggravation of the symptoms of the first, and the appear- 
ance of spastic paralysis. The patient, who has until then 
been able to walk about, although with difficulty, is t 
reduced to the conditionof a confirmed invalid. The legs 
arc held in a state of adduction, and the feet show the con- 
dition of varo-equinus. The deep reflexes are considerably 
exaggerated. The upper extremities are generally less 
severely affected than the lower ones, Tliis stage may 
likewise last a considerable time, viz., from two to ten 
years. 

In the third period of the disease, all the functions of 
organic fife show signs of gradual failure. There i* 
or less complete anorexia, diarrhoea, and general e 
The mind becomes more dull and confnsed, and the speech 
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more uiiititeiligible, until the patient is only able to g 
Apoplectiform and epileptiform seizures, which ^ 
eeeu to occur occasionally in the first stage, are now \ 
common. Death may ensue, with aymptoma of deep ca 
and the appearance of an acute bedsore on the sacrum ; 
the patient may once more lully, and succumb to a 8ubse*1 
qucnt attack. In other cases there is complete maraamufl tt 
paralysis of the sphincters ; gangrene of the bladder j 
bedsores in various parts, and blood -poison tug ; or lh^ I 
patient is carried off by intercurrent diseases, such i 
pneumonia, phthisis, and dysentery. 



This diagnosis of multiple sclerosis is, like those oEl 
many other spinal diseases, sometimes very easy and at I 
other times exceedingly difficult. We have already diB-S 
cussed the peculiar features by which it may be diB*J 
tinguished from ahaking palsy and chorea (p. 368). From.j 
the description of the cases which have been given in thisl 
chapter, it will be seen that multiple sclerosis occasion altf I 
resembles tabes in many particulars. There may bi 
apoplectiform seizures ; failure of mental power ; tent 
porary or permanent affections of the sensorial nerves ^, 
various forms of anesthesia and parsesthesia ; a gait which, J 
if not absolutely identical with the ataxic, may at leasts 
closely resemble it ; and troubles in the sphere of theil 
bladder, rectum, and sexual organs, as well as gastriAil 
crises. In a number of cases, therefore, we shall be obligi ' 
to rely altogether on Westphal's and Argyll-Robertson'B , 
symptoms, both of which are habitually absent in multiple 
sclerosis. Lightning-pains are likewise exceedingly rare, 
and, if present, not of the violent aud persistent character 
which they habitually assume in tabes. 

The diagnosis between Friedreich's disease and multipl 
sclerosis may occasionally present almost insuperable difl 
cnlties : where the latter occurs in children or person 
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about the age of puberty, and affects the posterior columns 
with preference, such a distinction may indeed be impos- 
sible. In most cases, however, the fact that in Friedreich's 
disease the principal symptom is ataxy, and in multiple 
sclerosis tremor, as well as the opposite state of the deep 
reflexes in the two maladies, will be sufficient for the 
diagnosis. 

Spastic spinal paralysis resembles multiple sclerosis more 
especially in the second stage, when there is paresis, 
rigidity, and increase of the deep reflexes. The absence 
of the peculiar tremor and of head-symptoms will gene- 
rally speak in favour of spastic paralysis. 

A symptom which I consider of great diagnostic import- 
ance is that in multiple sclerosis the deep reflexes are 
often quite different on both sides. In tabes the anatomical 
lesion is invariably bilateral ; and although one side of the 
cord is often more severely damaged than- the other, yet 
even the less affected side has been so much altered as 
to cause the knee-jerk to disappear. There is therefore 
equal loss of patellar reflex in both sides. In spastic spinal 
paralysis the degree of exaggeration of the deep reflexes 
varies occasionally, but not habitually, while in multiple 
sclerosis, where the lesions are the reverse of uniform, 
decided differences in degree are the rule in the two sides. 

Pseudo-sclerosis (p. 67) may assume many symptoms of 
multiple sclerosis, and the diagnosis between the two con- 
ditions would appear to be occasionally almost, if not quite, 
impossible. 

The prognosis of multiple sclerosis is bad when the 
malady has become fully developed. In the earlier stages 
of it, however, it is better. The patient whose case 
(No. 82) is described on p. 375 recovered, under the influ- 
ence of nitrate of silver and iodide of potassium, from all 
symptoms excepting the unilateral anosmia and deafness, 
which remained stationary, but did not trouble him much. 

The treatment of multiple sclerosis is still in its infancy ; 



380 SCLEROSIS OF THE SPINAL CORD. 

and it has no doubt been hitherto unsuccessful because 
remedies of which good may be expected are generally 
employed only after so much damage has been done that 
perfect recovery is out of the question. Iodide of potassium, 
arsenic, and nitrate of silver should be successively admin- 
istered, while a careful use of electricity is advisable for 
the purpose of strengthening the central nervous system 
against further inroads of the disease. 
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CHAPTER XVI. 

PSEUDO-SCLEROSIS. 

PsEUDO-ScLEEOSis is a term proposed by Westphal for 
those probably not very uncommon cases where serious 
symptoms of nervous disturbance occur, resembling in all 
respects certain forms of sclerosis with which we are 
familiar, and where yet after death no palpable lesions are 
discovered in any portion of the nervous system. To the 
cases which I have already given (p. 67) the following 
may be added : — 

A midwife, aged thirty-nine, who had for several years 
suffered from headache, vertigo, tremor, and paresis in the 
lower extremities, was, on admission into the General 
Hospital at Vienna, found to have drawling speech, and to 
answer questions in an unconnected manner. Convulsions 
were occasionally seen in the muscles of the body and the 
lower extremities ; there was ataxy in the left hand, and 
paresis of the legs. On attempting to raise the legs in 
bed or to bend the knee, muscular spasms supervened. 
The patient died a few days afterwards, and nothing ab- 
normal was discovered in any portion of the nervous 
system. 

The following case, which occurred in my practice a 
short time ago, was probably one of pseudo-sclerosis : — 

Case 84. — A married woman, aged thirty-eight, and 
mother of five children, came under my care at the hos- 
pital in April, 1883. She attributed her illness to having 
been sitting in her shop, while alterations were going on, 
in very cold weather, and having felt constant chills to hei 
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back daring that time. Shortly afterwards she b^an to 
have shooting-pains, like electric shocks, mnning throDgh 
the shoulders, and more particularly through the right 
arm. She also complained of numbness in the third and 
little finger of both hands ; and, on testing the parts with a 
pin and the sesthesiometer, a considerable d^ree of anae- 
sthesia and analgesia was ascertained. She had difficulty 
in writing, and she could hardly button her dress on 
account of the awkward feeling in her fingers. She had 
great difiiculty in walking, could not walk longer than 
ten minutes, and felt numbness in the lower extremities. 
Romberg's symptom was well marked. The knee-jerk 
was greatly exaggerated in both legs. Menstruation 
was regular ; the bladder and rectum appeared in their 
normal condition ; and there was no affection of the brain 
and the cranial nerves. I put the patient on iodide of 
potassium, under which she began to improve almost im- 
mediately ; and when I saw her last, about six months 
afterwards, she was in all respects in perfect health. 

I will only add that this chapter, like that on sclerosis 
of Groll's columns, has yet to be written. 

Ballet and Minor* have lately used the term ** fausse 
sclerose " for combined disease of the posterior and lateral 
columns ; and as this would be sure to lead to confusion, 
it is to be hoped that their example will not be followed. 

* ** Archives de Neurologie," vol. vii., p. 44. Paris, 1884. 
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CHAPTER XVLL 
COMBINED POSTERO-LATERAL SCLEROSIS. 

This is at present one of the least studied chapters of 
spinal pathology, but signs are not wanting that our 
knowledge of it will soon be much more extended than it 
is now. 

There are at present only about a dozen cases on record 
which point to the existence of this disease as a separate 
entity. These cases have been described, in chronological 
order, by Kahler and Pick,^ Prevost,^ Westphal,^ Rabesiu,* 
Hamilton,^ Raymond,® Damaschino,^ and Ballet and 
Minor.® 

In analysing these cases, which present considerable 
varieties of symptoms as well as of anatomical lesions, it 
appears that we have in all of them to do with a simultane- 
ous affection of the posterior and lateral columns, or portions 
of them, without any simultaneous lesion of the central 
grey matter. There is, therefore, no simple combination 
of tabes with amyotrophic lateral sclerosis, but something 
essentially different. In fact, there seems to be every 
possible combination which one might be led to expect, 

* ** Archiv fiir Paychiatrie," vol. viii., p. 261, and vol. x., p. 179. 1877. 
s ** Archives de Physiplogie normale et pathologique," p. 764. Paris, 

1877. 
' ** Archiv fiir Psychiatrie," vol. ix., pp. 413, 691. 1878. 

* Virchow's *• Archiv," vol. htxvi., p. 74. Berlin, 1879. 

6 ♦* Medical Record," vol. xv., p. 481. New York, 1879. 

« ** Archives de Physiologie normale," etc., No. 7. Paris, 1882. 

7 " Comptes Rendus," etc. Paris, 1882. 

8 ** Archives de Neurologie,*' vol. vii., p. 44. Paris, 1884. 
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aa fnr as localisation is concerned, while, 

hand, the nature of the morbid process also differs 

siderahly. 

1. Perhaps the simplest form of postero-lateral scleroBii 
19 one where we find the ordinary lesions of tabes com- 
bined with wasting of the direct cerebellBir columns. 
Tills constitutes a decided system-disease, inasmuch as 

. all the other parts of the lateral columns, 
witli the only exception of the direct cerebellar etranda 
(p. 25). 

2. Another form consists of sclerosis of Burdach's 
columns, which after a time becomes complicated with 
inflammation of the pin mater. This is tt 

I tabes {pp. 14 and 42) ; but whil 
leptomeuingitis appears to have no further influence, the 
inflammation in these cases spreads from the pia mat«r 
to the lateral columns in a more or less diffuse manner 
(cases of Prevoet, Raymond, and Westphal). 

3. A third form, which is again a tnie system-disease,! 
consists of simnhaneous sclerosis of the entire posteri< 
and lateral columns, together with TUrck's direct 
midal column, which was fonud affected in the cervical) 
and dorsal region of the right side of the cord (case 
Kiihler and Pick). In this case, however, the subject o£i 
which was an ill-developed girl of twenty years of age, it 
possible that we may have had rather to do with incom- 
plete development than with actual disease of the spinBl'l 

B (p. 13). 

4. A further form of poatero-lateral sclerosis 
where Burdach's eolurans appear affected chiefly ij 
dorsal, and much less in their lumbar portion, while GoU' 
columns are found diseased in the cervical region, TW 
lateral columns, in their turn, are not systematically 
sclerosed, either in the direct cerebellar or the crossed pyra- 
midal strands ; but there is irregular, diffuse, and un- 
systematic destrnction of them, resembling more mnltipli 
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BclerosiB thau Byatem-dieenae. The wasting is seen to 
proceed from tlio pia mater towards the centre of tLe 
cord, traversing the direct cerebellar column, and encroach- 
ing upon tho crossed pyramidal strand. Wasting of the 
optic nerves has aecompanied this singular lesion (cases 
of Rahesiii and Ballot and Minor). 

5. Finally, it appears that diffuse myelitiB, limited to a 
certain area of the cord, may lead to systematic disease of 
GolJ's colnmna above the seat of the lesion, and of the pyra- 
midal strands below it. To tJiis may be added sclerosis of 
the direct cerebellar columns. (Cases of G-ulliard, quoted 
by Ballet and Minor, of Pierret and Wostphal.) It will 
be seen that these cases differ completely from multiple 
sclerosis, which never causes any secondary dogenerations, 
either above or below tho seat of tJie lesion. 

The symptoms of all these different forms of Bclerosis 
appear to be very similar, and constitute, as it were, the 
response of those portions of the posterior and lateral 
columns, which may appear to be affected, to the morbid 
process. The nature of the lesion is hero of much less im- 
portance thau its localtsation. On the one band, we know 
the prinTiipal signs of posterior sclerosis to consist of affec- 
tions of sensibility, such as pain, hyperoesthesia, antesthesia, 
analgesia, parcesthesia, ataxy, anil loss of deep reflexes ; 
while, on the other hand, the chief symptoms of lateral 
sclerosis have been seen to be muscular rigidity and paresis 
with exaggerated deep reflexes. Now it is found that, simi- 
larly to what we have seen to occur ia multiple sclerosis, 
that lesion which is the most severe and extensive will im- 
part to the case its characteristic aspect, whether posterior 
or lateral. Thus, where the posterior columns are de- 
stroyed in the lumbar portion of the cord, there must be 
loss of the knee-jerk, with flabby condition of muscles, 
although there may be a simultaneous lesion of the lateral 
columns ; and, on the contrary, where these and other 
portions of Burdach's columns are spared, the signs of 



386 SCLEROSIS OP THE SPINAL CORD. 

I 

spastic paralysis will be present. While, therefore, a f 

singular mixture of symptoms may be observed in cer- 
tain cases, a diagnosis of the principal localisation of the 
disease will generally be possible as soon as it has become 
fully established. 



r 
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THE END. 
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^^H Abductora of vocal Mrde, patalyBia 




^^M of, in tabes, 189. 


Bladder, affocliona of, 206, 286. STOi^H 


^^M Accident*, aa causes of tabes, 104 : 




^^H of Bpaalia pitralyeis, 125. 


Brain, lesions of, 26 ; auppoaed Beat H 


^^H Aobroniatopai&, 173. 


of tabes, 38 ; sypUli of, 94; 


^^M Acute ataxy, 235. 


early affections of, in tabes, 194; 


^^M Acute diseases sauaing tabes. 111 ; 


late offectians of, 263. 


^^^B spastic paralysis, 125. 


Burdach'a columns, evolution, of, 8 - 


^H Age. inauance of, in causing labfs, 
^^^H 117; spastic paralysis, 125; 


lesioDs of, 19, 243. ^^^ 


^M 


^^H Friedrfich'a disease, 113; mul- 




^^1 tiple acleioais, 12S. 


^H 






^^ 85, 86, 264, 2G6, 305, 315. 


Cardiac crbea, 194. ^^ 


Amouroaia, 172. 


Cerebellar strands, vide Direct cere- 




belkr strands. 


Amyotrophic lateral Bclerosia, 4, fil ; 


Cerebellum, supposed seat of labsa. 


^^^ cauaeaof, 129; symptoma of, 347 ; 


39 ; its pirt in statio ataiy, 249 ;^^ 
disease of, confounded with taba&^^H 


^^B diagnoaia, prognosis, aud treat- 


^H meat of, 349. 


^^H 


^H AuLcstbesia, 202,251. 


Cerebral troubles in tabes, 194, 2BS!^^M 


^P -doloro«i,256: 
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^^ Analgesia. 254. 
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1 Anidrosis, 220. 


Clarke's yesicubr columns, leaion^^H 


Ankle-olonus. 334. 


^^H 


Aaosmia, 167, 375. 
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Cold, cause of labes, 99. ~^^M 


^H Aortic disease, 272. 


Cochleary nerve, sclerosis of, 3S£^^H 




affections of, 182. ^^^| 


^H Argyria, 308. 


Colour-blindness, ITS. ^^H 


^V Arthropathy, 35, 2ie, 273. 


Constipation, 209. ^^^| 


^B Aspermatism, 213. 


Coma, supposed cause of tabes, VtJ^^M 


Atttiic gsit, 230. 
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— stage of tabes, 222. 
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Cranial nerves, sderosis of, 28: ^H 


theory of, 239. 


affections of, iu tabes, 155; in ^H 


— of ocular rausolea. 237. 


spastic pamlysis, 342 ; inmultipla '^" 
sclerosis, 371 ; in Friedreioh'a 


Atrophy, muscular, 219. 


Auditory nerra, sclerosis of, 29 : 
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--^^m 



Crises, cardiac, 191; gastric, ISl ; 
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vesical, 208. 
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Cjcloplegia, 165. 
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Drink as a cause of tabea. 110. 
D 700,01 ometer for lower i 
' 233, 329. 
DyBchramatopaia, 17,5. 



Electricity in tabea, 310 ; in hemi- 
plegia, SaO ; in sptatio epinol 
paralysis, 315 ; in multiple atle- 
roeie, 380. 

Euter*igia confouuded with tabea, 
284. 

Epileptio eta, 197. 

ErgoUam, 5, 08. 

Ergot of rye in tabea, 30^. 

Eiiology of tabes, 68 ; Friedreioh'a 
disease, 112; apastic paralysis, 
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Evolution of apioal cord, 6. 



Failure of brain power. 198. 
FanidiBKtion,310 ; faiaditbathB,314. 
" Fausae gcleroae,'' 382, 
Fifth nerve, selerosis of, 28; affec- 
tions of, 183. 
Fracture of patella and knee-jerk. 
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136. 
Friedreich's disease, 65 , 

112; aymptoma of, 324; diogoo- 
sia, prognosis ' ' ' " 

327, 378. 



Galvanic hatha, 314. 

Oalvanism, vide Electricity. 

Gaatein in labea, 315. 

Oaatralgia confouuded with tabes, 
284. 

Gastric critea, 191. 

Gastrorrhoia, 221. 

General paralysis of Iha inaaoe, 266. 

Girdle-aenaation, 201. 

Olosaopbaryogea] nerve, sclerosis of, 
29 ; affectionl of, 185. 

Glycosuria, 263, 195, 341. 

Goll's columoa, evolutioa of, 9 ; 
lesions oi^ 19, 44, 60, 212; pri- 
mary sclerosis of, 362. 

Gout confounded with tabes, 139, 
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Dii-anQ:athe.<iia, 245. 
-Uemi-alaiiy, 146, 238. 
Hemi-atrophy of tj>ngae, ISo. 
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Herefitory alasy, G5. 
Hydropathic treatment of tabes, 3H. 
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Hyperidroais, 220. 
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Hysteria, 276, 330, 343. 

I. 

luhthyusie, 218, 
Impotency, 211. 
Inconlioenoe of urine, 207 ; of 

feeces, 210. 
lojectioo of mercury, 302 ; of ail- 

Ter. 310. 
Insane, general paiatjaia o^ 2SS, 

289. 
Insular eclerosia, vide Uultiple 

Intestinal affeatiuas, 209 ; oriaea, 

210. 
Iodide of imtaaaium in tabes, 303; 

hemiplegia, 357 : multiple scle< 
oaia, 375. 
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KEiTe-strBtctiing for tabes, 
322; for spastio paralyau, 

Neuralgia, 2S4. 

KeunuiiifiiiB, 276. 

Neurotia conitituliou, anatomical 
baaeaot.lS; cause of tabec. Ill ; 
of spastic panUraia, 123; of mul- 
tiple acleroBia, 12S. 

Nitrate of silver in tabei, 306. 



Knaa-jert, its diagnoatio iroport- 
ance, 71 ; loss of, 132 ; esaggera- 
tion of, 334,376. 



Labio - gloaao • laryngeal panlyeia, 

349. 
La Malou for tabea, 318. 
Laryngeal orisea, 188. 
Lateral columna, lesiona of, in tabes, 

25 ; priinvy sclerosis of, 61, 56. 
LathyriBm, fi, 71. 



Maatiirbation eauaiag tabes, 109. 

MeDicgitia epiualia, U, 42, 288. 

Menstruatioo in tabes, 313 ; jn mul- 
tiple eclerosis, 376. 

Kental affiwtions, 198. 

Mineral waters in tabea, 3IS. 

Motility in tabea, 206. 

Monoplegia, 194. 

Multiple sclerosis, pathology of, 62 ; 
oausoa of, 127 ; gymptoms of, 363 ; 
diagnosia of, 378; prognoaia and 
treatment of, 379. 

Mueculai sensibility in tabea, 261. 

Mydriasia, 160. 

Myoais, 155, 



Nails, malnatrition of, 219. 
Naubeim in tabes, 31o. 
Nerve of spase, acleroaia of, 28 ; 
aSection of, 181. 



Ocular muielea, paralyaia of, 
ataxy of, 237. 

Oeynhauiec in tabes, 315. 

Ullactory nerve, sclerosii of, 2S: 
affectiona of, 167. 

Opbtbalmoplegia estema, 163; in- 
terna, L65. 

Optie nerve, acleroaia of, 26 ; atrophy 
of, 172, 283; tiaatment of, 322. 

Over-uxertion uautiog tabea, 103 
spastic paralysis, 126. 



I 



PaTKstheaia, 201. 

Puialyala, agitans, 
ciliary muacle, 160 ; of abductoia. 
of vocal cords, 189 ; ocular 
muBclea, 161, 371; sixth nerve, 
162; third nerve, 162; fourth 
nerve, 163 ; pbarjngeal Derve, 
101 ; cerebral, 194 ; apaatio spinal, 
vide Sputic spinal paralyaia. 

Parkinson'a diseaae, 288, 368. 

Perforating ulcer of foot, 213. 

Periods of Ubes, 13D; of multiple 
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PerspIi&tioD, suppression of, as <: 
of laben, 116. 

Pia mater, inSamniation ef, 14, 

Poiencepbaly, 67, 369. 
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Posterior nerva-roots, le ' 
21 ; pbyaiology of , 244. 

Posterior root-zonea, lesions of. 
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d&oh'a columna. 
Poatera-ioteniid columna, videGoil'i 

oolumiM 
Poatero- lateral Bcleroeis, 383. 
Pre-ataxic stage of tabes, 130. 
Fri^sauie, loss uf aenae or, 260. 
ProKreasiTemuBOular atrophy, 349. 
PaeuHo-tnee-jerk, 145. 
Pseuda- sclerosis, 67, 279, 381. 
Ptosis, 182. 

Pupil, affections of, lo5, 289. 
Fyramiddl strands, vide Craased 

pyramidal strand a. 



Spennatorrbcea, 213. 

Spinal accessory nerve, scleroaiB of, 

29: affection of, 194. 
Spinal epilepsy, 335. 
Spinal ganglia, lesions of, in tabaa, 

22. 
Spinal membranes, 11, 42, 283. 
Spinal nerTes, icIeroBia of, 30. 
Stagea of tabea, 130 ; first, 131 ; 

gocond, 222 ; tbird, 263 ; of spas^D 

apinal paralyaia, 328 ; of mmtiple 

sclerosis, 377. 
Stomach, diseaseH of, oonfounded 

witb tabea, 285. 
Stryohoia for tabes, 321 ; lateral 

wleroais, 357. 
Sympathetic system of ticrves, scls- 

rosis of, 26; suppoaed seat of 

tabes, 39. 
Sjphilia causing tabea, 74 : spastic 

paralyaia, 124 ; its treatment, 291, 

302. 
Systems of the spinal cord, fi. 



Sclerosis, deQnition of, 2 ; posterior, 

2, 14; lateral, 3, 61; multiple, 

62,363; secondary or deaceading, 

4, 18, 350, 360. 
Sclerotic tremor, 366. 
Solerotinio aoid, 68. 
Scolomata, ITS. 
Sensibility in tubes, 199, 250 . 

spastic paralysis, 339 ; in muitipli 

sclerosis, 366. 
Secondary lateral sclerosis, 350, 360 
SewlDK-macbine, infl.ue[ice of, 

causing tabes, 109. 
Sex, influence of, in prodi 

tabes, 121; spastic paral yais, 1' 
Seiua! troubles ' " ' 
Sialorrbsa, 221 
Sixth nerve, palsy of, 162. 
Spaeth- Scb Up per a case, 239. 
Spasmodic tabes dorsalis, viiU 

tic spinal paralysis. 
Spastio gait, 332. 
Spastic apinal paralysis, 3, 51 ; 

cauaea, 122; aymptoma of, 328; 

diagnosis □{, 342 ; prognosis and 

Ireatment of, 341 ; in children. 



Tabes, morbid anatomy of, 14 ; 
pathogenesis of, 38 ; etiology of, 
68 ; symptoma of, 130 ; diagnosis 
of, 275 ; prognosis of, 290 ; treat- 
ment of, 399. 

Teeth, malnutrition of, 219. 

Teplitz in tabes, 315. 

Timperatore, losa of sense of, 26T. 

Teata fbr discovering ataxy, 226. 

TbermiGsthesiameter, 2nS. 

Third nerre, Bcleroais of, 27; palsy 
of, 162. 

Tickling, loss of 

Tinnitus, 183. 

Tobacco-amokingcauaingtabes, 110. 

TorticoUia, 194. 

aiyelitia, 313. 

Tremor, 366. 
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29 ; affections of, 186. Weir-Mitchell treatment, 345. 

Vasomotor symptoms, 220. Westphal's symptom, 132. 

Venereal excesses causing tabes, 108. Wildbad for tab^ 316. 
Vertigo, 182, 371. 
VesicuEil crises, 208. 
Vestibulary nerve, sclerosis of, 29; 

affection of, 181. 
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